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The 1975 Cattle Feeders Day is dedicated to James J. O'Connell, 
Beef Cattle Extension Specialist, South Dakota State University, in 
appreciation for his contribution to the State's Livestock and Meat 
Industry. As a county agent in Potter County in the 1940's, Jim was 
especially effective in developing a swine program. It still is a 
leading pork producing county. In his role as an Extension Beef 
Specialist for the past 30 years, he has been very active and effective 
in the promotion of the beef industry, both in the areas of feeding 
and production. Jim is an avid golfer and famous for his "Beef 
Barbecues." 
Jim, the Livestock and Meat Industry commends you for your time 
and efforts in working with farmers, ranchers and feeders to more 
effectively use the state's grain and livestock resources. 
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Inj ectable Famphur for Control of Grubs in Cattle 
P .  H .  Kohler , R. N .  Gates and L .  B .  Embry 
Grubs are a major pes t  of cattle and cause considerable economic loss to 
the cattle industry . Running of cattle and s tanding in available water sources 
during heel fly strikes no doubt are reflected in lighter weaning weights of 
calves because of reduced grazing time and cows becoming separated from their 
calves . Other losses to producers and feeders include possible reduced feedlot 
perfo rmance by grub infested animals , weight loss and down grading of carcasses 
that are trimmed to remove areas damaged by grubs and a lower value for hides 
due to grub holes . Several effective products and methods of treatment are 
available for control of grubs . Timely administration of a proper dosage to 
all animals from prob lem areas is necessary for effective control . 
In the mid 1950 ' s ,  organophosphates were discovered to be systemically 
effective agains t grubs . Following hatching from eggs of the heel fly laid on 
hair of the legs , the larva migrate through the tissues during a period of about 
8 months to encyst in the backs of cattle . These materials killed the devel ­
oping larva in the animal body during this period . Several organophosphates 
were found to be effective in killing grubs , but in some animals toxicity was 
encountered . Precise dosage and time of year were found to be important in 
effectiveness of grub control and in lessening of toxic symptoms . Several 
methods of adminis tration of these products have been developed for ease of 
application under various conditions of the facilities and management practices . 
A high-pressure spray us ing about 400 psi is effective in controlling grubs . 
T he animals should be thoroughly wetted for maximum effectiveness .  Cattle 
sprayed after the egg laying season for the heel fly is over or treated in late 
July , August or early Septe mber are also benefited by fly and louse control. 
Holding corrals for spraying cattle should be small enough so all animals may 
be th oroughly wetted with minimum amount of material . 
Pour-on treatments with grubicides are effective against grubs and horn 
flies and to a lesser extent against lice . Pour-on treatments necessitate a 
single-file arrangement for individual treatment of all the cattle . It is 
almost a necessity for each animal to s tand s till long enough to be treated 
with a measured amount of material . 
Feed additives , whether in the feed , a supplement or a free-choice mineral 
mix, are effective if each animal consumes an ade quate amount of the product 
each day . The problem wit h this method is obtaining uniform and ade quate con­
s umption of the treatment material by all animals . T his system of treatment 
has also been used in horn fly control as well  as control of grubs . 
A large pill or b ol us has been used in control of grub s .  The size of the 
bolus and diff iculty in administering to calves have tended to discourage this 
method of treatment. 
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An injectable grubicide has been in the experimental stage for some time . 
It is a positive way of treatment in that a precise dosage can be administered 
to each animal . Like the pour-on treatment, it requires a single file arrange­
ment and momentarily stopping each animal but not necessarily restraining the 
animals. The neck or rump are convenient places to inject the product . 
The organophosphates can be administered after the egg laying season of 
the heel fly is over and as late as November . Treatment is not recommended 
from December through March as a toxic reaction may be encountered when grubs 
are killed in late stages of their life cycle . Dates for treatment vary with 
geographical location, being later with cattle raised in northern areas . 
Increased weight gains from treatment for control of grubs have been added 
incentives for the treatments . Many instances of improved weight gains have 
been reported from treatments for grub control in comparison to only a few of 
reduced gains . 
An injectable organophosphate (Warbex, famphur) was tested in the experi­
ment reported here for its effectiveness in control of grubs and its effect on 
feedlot performance of the animals. Calves not previously treated for control 
of grubs were used in the experiment . 
Procedure 
Steer calves used in this experiment were obtained through a cattle 
auction . All had been raised on the same ranch . One hundred forty-four (108 
Hereford x Angus and 36 Angus) were selected for the experiment .  Within one 
week of arrival, the calves were allotted into 24 pens of 6 each on basis of 
weight within breed groups . The initial filled weight on experiment was about 
360 lb . which was nearly the same as the purchase weight . The steers had pre­
viously received vaccinations commonly associated with preconditioning treat­
ments and no additional ones were administered except blackleg. They were 
implanted with 36 mg zeranol per head near the beginning of the experiment . 
The experimental rations were a full feed of corn silage and one of six 
supplement treatments . The supplements were formulated to compare levels and 
sources (soybean meal and urea) of protein supplementation during the initial 
4-week feedlot adaptation and during later growing and finishing . Four pens 
of calves received each of the six supplement treatments . 
The corn silage fed for the first 80 days of the experiment was low 
yielding with a small amount of grain (estimate of 20 to 30 bushels per acre) 
because of dry weather during the growing season . It was harvested in a dry 
condition because of an early frost. Dry matter of samples taken at approxi­
mately weekly intervals during the experiment averaged 44 .8% with a protein 
content of 9 . 63% on a dry basis . That fed for the remainder of the 138-day 
experiment was from irrigated corn . While it was well-eared , yield was also 
reduced somewhat by the early frost . Average dry matter content was 51 . 7% 
with 8 . 67% protein on a dry basis . 
Soybean meal or urea supplements were fed to 30 pens of the cattle and 
were formulated to contain about 32% protein on an as fed basis. A corn-based 
supplement was fed to six pens of the cattle and contained the same levels of 
minerals, vitamin A and other additives as the soybean meal and urea supplements . 
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Inj e ctable famphur was tested in the experiment for it s effe ctivene ss in 
control of cattle grub s and it s effect on feedlot performance of the calve s. 
Treatment level s of the product were 0 ( control) ,  1 ,  2 or 3 cc per 100 lb . of 
body weight . These level s provided 7 . 7 ,  1 5 . 4  and 2 3. l mg of famphur per kg of 
body weight , re spe ctively . All calve s within a treatment group were inj e cted 
with the same level of the product .  Level s u sed were 4 ,  8 or 12 cc per head . 
Inj e ctions were given intramuscularly either in the ne ck or rump 8 day s after 
beginning of the feeding experiment . 
Treatments for grub control were balan ced as to ration treatment s re sulting 
in 6 pens of 6 calve s each within each grub treatment group . Animal s were 
ob served clo sely for several day s for evidence of toxicity and for swelling or 
ti ssue damage at sites of inj e ction. The back s  of the cattle were palpated on 
three o ccasions (March 4 ,  March 2 1  and April 1 7 )  to detect pre sence of grub s. 
The cattle were weighed periodically during the experiment and feed s offered 
were re corded for use in determining effe ct s  of the grub control treatment s on 
feedlot perfo rman ce .  The experiment was terminated after 1 38 day s. 
Re sult s  
Grub Control 
Ob servations made during the fir st several day s of the experiment re sulted 
in no evidence of toxi city from the produ ct or any swelling or ti ssue damage at 
site of inj e ction. The weather for the fir st 4 day s following inj e ction s wa s 
mo stly clear and cool with no mea surable pre cipitation. No disease problems 
were encountered. 
Re sult s  showing the effe ct s  of treatment levels of the grubi cide on grub 
count s on various date s  are shown in tab le 1 .  Appearan ce of grub s in the back s  
was rather late in thi s group of cattle . By March 4 ,  20 o f  the 36 control 
animal s  had detectable grub s. None of the treated animal s had detectable grub s 
on this date . 
Palpation on Mar ch 2 1  revealed that 34 of the 36 control calve s were 
infe sted with grub s. The count s ranged from 2 to 29  with an average of 8 . 1 
grub s per infe sted animal .  A total of three grub s was dete cted in two calve s 
on thi s  date when treated with 1 cc of famphur per 100 lb . of body weight . 
The se three grub s compared to a total o f  277  in the control group (98 . 9% 
control) .  No calve s showed evidence of grub s in the group treated with 2 cc 
of the grubicide per 100 lb . of body weight . Only one grub wa s detected in 
the calve s treated with 3 cc of the product per 100 lb . of body weight . 
Number of grub s in the control group had in creased to 335 at the last 
palpation on April 1 7  with still 34 of the 36 calve s being infe sted,  average 
of 9 . 9  grub s per infe sted animal . There were only two grub s detected in the 
1 cc treatment group at thi s time (99 . 4% control) . There were no grub s 
detected in the 2 cc treatment group . The one grub detected at the Mar ch 2 1  
palpation was not dete cted on April 1 7  in the group inj e cted with 3 cc of 
famphur per 100 lb . of body weigh t .  Apparently , the grub had emerged by thi s  
date or the earlier detection was in error . The grub s were not extracted 
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during the experiment, but there was evidence of emergence as indicated by the 
range in grubs for infested animals on April 17 in comparison to the range on 
March 2 1 .  
Feedlot Performance 
Results of feedlot performance are presented in table 2 .  Rate of gain was 
at a slightly higher rate over controls for all treated groups, amounting to an 
average of 0 . 1 1 lb . daily (6 . 1%) . Feed consumption varied only to a small degree 
between treatment groups . Those treated for control of grubs required 4 . 9 %  less 
feed per unit of gain than untreated controls . 
Summary 
Results of this experiment showed no evidence of toxicity or tissue damage 
at site of injection when calves weighing about 360 lb . were injected intra­
muscularly with 4, 8 or 12 cc of famphur per animal (approximately 1 ,  2 or 3 cc 
per 100 lb . of body weight) . Injections were made on November 2 1, 8 days after 
beginning the feeding experiment . 
Thirty-four of the 36 control calves were infested with grubs when palpa­
tions were made on March 2 1  and April 17 . Total counts on these dates were 277 
and 335 for an average number of 8 . 1  and 9 .9 grubs per infested animal . 
Three grubs were found in two calves treated with 4 cc of the grubicide on 
March 21 (98 . 9% control) and two on April 17 (99 . 4% control) . 
No grubs were detected in calves treated with 8 cc of famphur . One grub 
was recorded in one calf on March 2 1  when treated with 12 cc of the product but 
not detected at the later palpation . 
Weight gains were slightly higher for calves treated for control of grubs. 
Average improvement amounted to 0 . 1 1 lb. daily (6 . 1%) with only small differences 
between treated groups . Feed intake was about the same between treatment groups. 
Those injected with famphur averaged 4 . 9% less feed per unit of gain than for 
controls . 
The results indicate that injectable famphur at all levels used is highly 
effective in control of grubs in cattle with a slight improvement in weight 
gain and feed efficiency . Levels up to 3 cc per 100 lb.  of body weight appeared 
to result in no signs of toxicity or tissue damage at site of injection . 
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Table 1 .  Grub Control in Cattle with Injectable Famphur 
(November 1 3  to April 2 ,  1975--138 days) 
Fam;Ehur treatment 2 cc/100 lb . bodx: wt . 
0 1 2 
Number of steers 36 36 36 
Number wit h  grubs at dates of palpation 
Marc h 4 20 0 0 
Marc h 2 1  34 2 0 
April 17 34 2 0 
Total number of grubs 
Marc h 4 78 0 0 
March 21 277 3 0 
April 17 335 2 0 
Avg . number for infested animals 
Marc h 4 3 . 9  
Marc h  2 1  8 . 1 1 . 5  
April 17 9.9 1 . 0  
Range for infes ted animals 
Marc h 4 1-12 0 0 
Marc h 2 1  2-29 1-2 0 
April 17 1-22 1 0 
Percent control 
Marc h 4 100 100 
Marc h 2 1  98 . 9  100 
April 17 99 . 4  100 
Table 2 .  Feedlot Performance of Cattle Treated wit h  Injectable 
Famp hur for Grub Control 
(November 13 to April 2, 1975--138 days) 
3 
36 
0 
1 
0 
0 
1 
0 
1 . 0  
0 
1 
0 
100 
99 . 6  
100 
Fa!!!}?hur treatment 1 cc71 00 lb . bodI wt . 
0 1 2 3 
Number of animals 36 36 36 35 
Avg . init . s hrunk wt . , lb . 349 348 347 347 
Avg .  final s hrunk wt . ,  lb . 598 610  615  610  
Avg .  gain, lb . 249 262 268 263 
Avg. daily gain , lb . 1 . 8 1  1 . 90  1 . 9 4  1 . 9 1 
Avg . daily ration , lb . 
Corn silage 22 . 24 22 . 51 22 . 9 1  22 . 34 
Supplement ' 2 . 27 2 . 27 2 . 28 2 . 27 
Total 24 . 5 1  24 .78 25 . 19 24 . 6 1 
Feed/ 100 lb . gain, lb . 
Com silage 1240 1 185 1 18 6  1 17 1  
Supplement 127 120 1 18 1 19 
Total 1367 1305 1304 1290 
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Acid-Treated vs . Dried Corn With and Without Zeranol 
Implants for Finishing Cattle 
L. B .  Embry and R .  C .  Ward 1 
Corn grain is frequently harvested at a moisture content too high for safe 
keeping under conventional grain storage conditions . While this may be a desir­
able or necessary practice, the grain must be dried, stored under oxygen-limiting 
conditions, stored to produce ensiled grain or treated with an effective pre­
servative to prevent spoilage during storage . Each of these methods is being 
used for preservation and storage of corn when harvested at a high-moisture 
content ( 20 to 30%) and used for feeding livestock . Total costs including 
storage structures, losses in processing and storage and comparative feeding 
value are factors involved in choice of processing and storage methods . 
Several previous experiments have shown that feeding corn grain in the 
order of 25 to 30% moisture results in weight gain and feed efficiency equal to 
or slightly better than from corn dried to a moisture content for safe keeping 
under conventional storage conditions . More research has been conducted with 
untreated grain stored under various conditions than with grain treated with a 
preservative. Recently there has been considerable interest in treating high­
moisture grains as a means of safe keeping for later feeding. Organic acids, 
primarily propionic or a mixture of propionic and acetic, have been shown to be 
effective for this purpose . 
In the experiment reported here, cattle were fed high-grain finishing 
rations with corn grain harvested at a high moisture and dried or treated with 
propionic acid . The grain treatments were tested with cattle with and without 
a 36 mg zeranol implant at the beginning of the experiment . 
Procedure 
Twenty-four Hereford x Angus and 36 Hereford steers were purchased for the 
experiment . For a period of 1 to 2 weeks prior to the experiment, they were 
fed about 5 lb . per head daily of corn grain and a full feed of alfalfa-brome 
hay. 
The steers were allotted into 4 pens of 15 each on basis of weight and 
breed group for two dietary treatments . Two pens of steers were fed corn grain 
which had been dried by a local elevator . The other two pens were fed corn 
grain which was treated with propionic acid by a commercial applicator . Each 
kind of corn grain was fed to appetite in the whole form along with chopped 
alfalfa hay . The hay was fed at 4 lb . per head daily at the beginning of the 
1 Past Research Manager, James Valley Research and Extension Center. Present 
address: Agronomy Department, Oklahoma State University, Stillwater . 
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ex per ime nt . T he steers would not co nsume t he 4 lb . of hay daily whe n  offered 
cor n grain in amounts so some rema ined in t he feed bunks at t he next feeding .  
T he daily level was reduced to 3 pounds . T his l ower level was co nsumed and was 
co nt inued t hroug h t he rema inder of t he exper iment . T he rat io ns were cons idered 
to furnis h  an adequate amou nt of protein for cattle of t he we ig ht in t he exper i­
ment . Therefore , no suppleme nt was fed except for trace mineral salt and 
d icalcium p hosp hate offered o n  a free -access bas is . 
About 2000 bus hels of wet cor n were treated wit h  prop io nic ac id and stored 
in a n  e nclosed woode n corn cr ib .  T he mo is ture content was about 22% at harves t .  
T he acid was added at a rate of 15 lb . per ton of wet grain (0 . 75%) . Storage 
was for about 8 mo nt hs prior to beginning of t he exper iment . A s im ilar quant ity 
of cor n was dried at a local elevator . However , t he corn rece ived from t he 
elevator was not t he same as t hat del ivered.  T he dried cor n was stored in 
steel b ins .  
At t he beginning of t he exper iment , t he steers in o ne of t he pe ns from 
eac h grain treatme nt group were implanted wit h  36 mg zeranol . 
Results 
The cattle were fed for a period of 189 days before market ing . T he rat io n  
of 3 lb . chopped alfalfa hay and a full feed o f  corn grain was cons idered to 
contain an adequate amo unt of protein for cattle of t he we ig ht used in t his 
exper ime nt . Ot her researc h would support t his assumpt io n. Therefore , no 
supplements were offered except for free access to trace mineral salt and 
d icalcium p hosp hate . 
Upo n terminat io n  of t he experime nt , some cattle s howed s ig ns of vitamin A 
def ic ie ncy . Weig ht gains during t he last mont h were somewhat low and rat her 
errat ic in comparison to performance on previous weig h  days . It was cons idered 
t hat performance at 158 days mig ht more typ ically reflect comparat ive effects 
of treatme nts . T herefore , t he data have been summarized o n  bas is of we ight and 
feed data for t he experime nt after 158 days . 
Acid-treated vs. Dried Corn 
Results of t he experime nt s howing performance obtained from feeding corn 
grain harves ted at about 22% mois ture and treated wit h  prop io nic ac id at 15 lb . 
per to n of moist  grain and from dr ied grain are s hown in table 1 .  T here were 
o nly small d ifferences in rate of gain betwee n t he two treatment groups . T hose 
fed t he cor n treated wit h  15 lb . of prop ionic acid per to n of moist grain con­
sumed more cor n. 
T he average dry matter co ntent of t he ac id -treated grain as fed was 80% as 
determined by oven drying. T his represe nted an increase of two percentage units 
from t he dry matter co nte nt whe n  harvested . T he grain appeared to keep well 
dur ing storage as evidenced by retent io n  of color and t he acid odor at feeding .  
T he dried grain had an average dry matter co nte nt as fed of 86% . O n  bas is 
of t he dry matter co ntents as fed , t he cattle fed t he acid-treated cor n required 
8 . 7% more corn dry matter per 100 lb . of gain. S ince t he amount of hay was fed 
at e qual rates to bot h groups of s teers and t here were o nly small d iffere nces 
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in rat es of gain, th e diff er enc e in f eed requir ements b etween corn tr eatment 
groups was larg el y  t hat of th e corn gra in .  No measur ements of shrin kag e  wer e  
ta ken for th e methods o f  s torag e. 
Z eranol 
Results of th e exp eriment showing eff ects of the implant tr eatment ar e 
also shown in table 1. Rat e of gain for st eers implant ed with 36 mg z eranol 
exc eed ed that for implant controls b y  0 . 25 lb . dail y  ( 10 . 2%) ov er th e 158 days . 
Th e implant ed s t eers consum ed mor e  corn daily but had lower f eed r equir em ents 
( 8 . 4% l ess t han implant controls) . 
Summary 
Propionic acid at a rat e of 15 lb . p er ton of corn grain wit h  about 22% 
mois tur e app ear ed to b e  eff ective in pres erving th e corn over a p eriod of 
slightl y  over l year . Diff er enc es in weight gain wer e  small , but s t eers f ed 
acid-treat ed corn r equired 8 . 7% mor e corn dr y matt er p er 100 lb . of gain. 
Implanting s t eers of about 650 lb . initial w eig ht with 36 mg z eranol 
r esult ed in an improved weight gain ( 10 . 2%) and feed effici enc y ( 8 . 4%) ov er 
th e 158-da y exp eriment . 
Oth er r es earch data hav e oft en shown a mor e favorabl e r espons e in f eed 
effici ency for high-moistur e corn , untr eat ed or acid tr eat ed ,  in comparison to 
dri ed corn than obtained in this exp eriment . Furth er comparisons ar e planned 
b etw een acid -tr eat ed and dri ed corn for finis hing cattle wit h  measur es of 
shrin kag e und er th e diff er ent methods . 
Tab l e  l. Corn Pres ervation and Implant Tr eatments 
for Finishing Cattl e 
( Jun e  10 to Novemb er 15 , 19 74- -158 days)  
Corn treatment Im2lant tr eatment 
Acid-tr eat ed Dri ed Contro l  Z eranol ( 36 mg) 
No . of animals 29 29 29 29 
Init . filled wt . ,  lb . 648 650 6 5 1  647 
Final filled wt . , lb . 1058 105 1  1037 1073 
Avg . daily gain , lb . 2 . 60 2 . 54 2 . 44 2 . 69 
Avg . daily f eed , lb . 
Corn 
As f ed 2 1. 9 8  18 . 36 20 . 0 6  20 . 28 
Dr y 17 . 58 16 . 47 
Alfalfa hay 3 . 39 3 . 40 3 . 40 3 . 39 
Feed/ 100 lb . gain , lb . 
Corn 
As f ed 845 723 822 754 
Dry 676 622 
Alfalfa hay 130 135 139 126 
12 
S outh Dakota State University 
Brookings , S outh Dak ota 
Department of Animal Science 
Agricultural Experiment Stat i on 
A.S .  Series 75-22 
Diethyls tilbes tr ol ,  Zeran ol or Syn ovex-S Implants 
f or Finishing Steers 
L. B .  Embry and W .  S .  Swan 
Numer ous experiments during the past several years have sh own that admin ­
istering diethyls tilbestr ol ( DES) , zeran ol or Syn ovex impr oves weight gain and 
feed efficiency of gr owing and finishing steers and heifers . The impr ovement 
has been rep orted fr om an early age thr ough gr owing and finishing by c ontinu ous 
feeding of DES or reimp lanting of the pr oducts at appr opriate intervals . Improve ­
ment has been rep orted with numer ous types of rations as t o  energy c ontent and 
levels and s ources of pr otein and other essential nutrients . H owever , the degree 
of resp onse may vary with the nutriti onal adequacy of the rat i ons . 
Direct c omparis ons between DES ,  zeran ol and S ynovex implants and a n on­
implanted c ontr ol under vari ous c onditi ons are more limited . In the experiment 
rep orted here , implants of the three pr oducts were c ompared t o  a n onimplanted 
c ontr ol when steers were fed finishing rat i ons with and with out r oughage . 
Procedure 
One hundred f orty-f our steers ( 72 Heref ord and 72 Angus x Heref ord) used in 
this experiment were purchased in mid-January and fed a gr owing rati on c om posed 
of a full teed of c orn silage with 2 lb . of protein supplement for a peri od of 
9 3  days . The supplements were f or mulated t o  c ontain 32% pr otein using s oybean 
meal or urea as the supplemental s ource . The steers were fed in 24 pens of 6 
each ( 3  Heref ord and 3 Angus x Heref ord) . S teers were implanted with 36 mg DES , 
36 mg zeran ol , Synovex-S ( 200 mg pr ogester one and 20 mg estradiol benz oate) or 
s e rved as nonimplanted c ontr ols . Each implant treatment gr oup c onsisted of six 
pens ( 36 steers) and were balanced as t o  dietary treatments . 
F ollowing the 93-day gr owing ex periment , the steers were adjusted t o  a 
high-concentrate rat i on of rec onstituted high -moisture c orn grain with 4 lb . of 
alfalfa haylage . The adjustment was made over a peri od of 10 days fr om initial 
levels of 5 lb . of c orn grain and 18 lb . of haylage . F or an other 32 days , the 
rati ons c onsisted of 4 lb . of the haylage with a full feed of c orn grain. 
During the preliminary peri od of adjustment t o  the high-c oncentrate rat ions , 
the s teers were reimplanted with each implant treatment gr oup receiving the same 
material and d osage level as at the beginning of the gr owing experiment . The 
reimplants were adminis tered 105 days after the initial ones and ab out 1 month 
bef ore the beginning of the finishing experiment .  
Following the preliminary peri od of adaptat i on t o  high-c oncentrate rati ons , 
the cattle were reall otted int o  24 pens each with six steers ( 3  Heref ord and 
3 Angus x Heref ord) within implant treatment gr oups on basis of weight . Rati ons 
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during the finishing experiment cons isted of a full feed of reconstituted 
high-moisture corn grain and 2 lb . of supplement fed as all-concentrate rations 
or with 4 lb . alfalfa haylage . Three types of supplement were used--corn, soy­
bean meal or urea . Dietary treatments were balanced as to implant treatments . 
The reconstituted high-moisture corn grain was stored in an oxygen-limiting 
silo . Considerab le cracking of the grain occurred as it was blown into the 
silo . No further processing o f  the grain was used . 
The experiment was terminated after 1 18 days and the cattle were marketed. 
Carcass data were obtained following slaughter. 
Results 
Results from implant treatments obtained in the finishing experiment are 
shown in table 1 .  Differences shown in initial weights for the treatment groups 
represent responses to the implant treatments during the growing experiment 
(previously reported in A. S .  Series 74-3) . Improvement in weight gain during 
the growing experiment amounted to 13 . 8, 1 1 . 0  and 13 . 3%, respectively, over 
nonimplanted controls for DES, zeranol and Synovex-S . Feed efficiency was also 
improved 9 . 8, 8 . 2  and 9 . 5%, respectively , for DES, zeranol and Synovex-S .  
There were some diff erences in dressing percent between implant treatment 
groups . Nonimplanted cattle had the highest dressing percent (63 . 5%) and 
DES-implanted cattle the lowest (61 . 6%) . Because of these variations, final 
weights were calculated from carcass weights using a constant yield of 62% . 
Average daily gains and feed requirements per unit of gain were calculated on 
basis of adjusted final weights . 
Nonimplanted steers gained 2 .64 lb. daily over the 1 18-day experiment. 
Those implanted with DES gained 0 . 34 lb . ��9% )  more daily than controls . The 
improvement is within the range commonly reported for DES administered to fin­
ishing cattle . Somewhat greater improvement in weight gains over controls was 
obtained for zeranol and for Synovex-S than for DES ( 18 . 2  and 24 . 6%, respec­
tively) . The improvements here are greater than averages usually associated 
with these two products . However, responses of these magnitudes, including DES, 
have been reported from past research . 
There was a pronounced increase in feed intake (corn) when steers were 
implanted, with the greatest increase resulting from Synovex-S .  The increase 
in feed intake for the DES implant was about the same over the control group 
as was the improvement in rate of gain. This resulted in es sentially no 
improvement in feed efficiency for DES . There were small improvements in feed 
efficiency for zeranol ( 2 . 8%) and for Synovex-S (5 . 7%) over nonimplanted controls . 
Average carcass grades were between low and average Choice, except just 
under the low Choice for the group implanted with Synovex-s . All cattle were 
fed the same number of days, and the implanted cattle making faster gains had 
heavier carcasses . The implanted steers having heavier carcasses had slightly 
larger rib eyes and more fat covering than did controls with only small differ­
ences between implant groups . 
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Summar y  
One hundred forty-four steers were fed all-concentr ate rations or high­
concentrate rations of reconstituted high-moisture corn , 4 lb . alf alf a haylage 
and 2 lb . supplement during a 1 1 8-day finishing experime nt . When impl anted 
with 36 mg DES , 36 mg of zer anol or Synovex-S (200 mg progesterone and 20 mg 
es tr adiol benzoate ), improveme nts in r ate of g ain over nonimpl anted controls 
(36 steers per tre atment group ) amounted to 12 . 9 ,  18 . 2  and 24 . 6% ,  respectively , 
for DES , zer anol and Synovex-S .  Improvements for zeranol and Synovex-S were 
gre ater th an usually ob t ained with these products . However , some vari ation in 
degree of response may be encountered , and the aver age response over sever al 
experiments is needed upon whi ch to b ase expected i mprovements . 
I mpl ant tre atments resulted in pronounced incre ases in feed int ake (corn) 
with i mprovements in feed efficiency being somewh at less in comp arison to non­
implanted controls th an for weight g ain . Improvements in feed efficiency 
amounted to 0 . 6 ,  2 . 8 and 5 . 7% ,  respectively , for DES , zeranol and Synovex-S .  
There were no import ant effects of impl ant tre atment on c arc ass ch ar acter­
is tics me asured when all s teers were fed the s ame number of days , except for 
slightly less marb ling and lower c arc ass gr ades for those impl anted with 
Synovex-S .  He avier c arc asses from impl anted s teers making f aster rates of 
g ain h ad l arger rib eyes and more f at covering.  
Results obt ained were from steers implanted 105  days prior to the rei mpl ant 
with the s ame product and dos age level . Time from implanting to s l aughter w as 
150 d ays ( 32 d ays prior to the 1 18-d ay experiment). 
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Table 1 .  Implant Treatments for Finishing 
(June 21 to October 17--118 days) 
Control DES 
Number of animals 34 36 
Ini t .  shrunk wt . ,  lb . 741 773 
Adj. final shrunk wt . ,  lb . 1053 1125 
Adj. avg . daily gain, lb . 2 .64 2 . 98 
Avg . daily ration, lb . 
HM corn grain 17 . 56 20 . 50 
Supplement 2.00 2 .00 
Haylage 2 . 06  2 . 06 
Total 21 . 62 24 . 56 
Adj • feed/ 100 lb . gain, lb . 
HM corn grain 665 688 
Supplement 76 67 
Haylage 78 69 
Total 819 824 
Hot carcass wt. ,  lb . 653 69 7 
Conformationa 20 . 9  21 . 6  
Marblingb 5 . 8  5 . 5  
Carcass gradea 19 . 4  19 . 2  
Maturityc 23 . 0  2 3 . 0  
Colo rd 4 . 0  4 .0 
Firmnesse 5 .9 5 . 7  
Percent kidney fat 3 . 2  3 . 0  
Loin eye area, sq . in . 11 . 6 7  12 . 0 7  
Fat depth, in . 0 .65 o. 74 
a 
b Choice • 20, Good• 17 . Graded to one-third grade . Moderate = 7, modest• 6, small• 5 .  c23 • A maturity . 
dHigher number represents darker meat . 
eHigher number represents firmer meat . 
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Cattle 
Zeranol Synovex 
36 36 
761 767 
1130 1155 
3 . 12 3 . 29 
20 . 79 21 . 32 
2 .00 2 .0 1  
2 .06 2 .06 
24 . 85 25 . 39 
666 648 
64 61 
66 63 
796 772 
700 716 
2 1 . 4 21 . 6  
5 . 6  5 . 3  
19 . 4  18 . 9  
2 3 . 0  2 3 . 0  
4 . 1 4 . 1  
5 . 8  5 . 9 
3 . 2  3 . 1  
11 . 9 3  12 . 0 5  
o. 74 0 . 79 
South Dakota State University 
Brookings , South Dakota 
Department of Anima l S cience 
Agricultural E xperiment Station 
A. S .  Series 75-23 
Energy Level in Ration , Mar ket Weight and Types of Cat t le 
L .  B .  E mbry , w. J .  Costello and W.  S .  Swan 
The effect of body s i ze on feed efficiency has been the subj ect of 
research for several years . Evidence was presented from some of the early 
research that body weight is unre lated to feed efficiency . Recent research 
has als o  shown that current rec ommended net energy requirements , such as those 
by the National Research Counci l, for growing and finishing beef cat t le are 
va lid for various si zes and types of beef animals . Large-bodied cat t le gaining 
at a faster rate require more feed and should be fed to heavier weights to 
reach bes t  mar ket grade . 
Animal performance and time needed to reach various market weights can be 
changed by the amount of roughages and concentrates in rations and by length 
of time of feeding high-roughage and high-concentrate rations in a two-phase 
system involving a growing , or bac kgrounding , phase and a high-concentrate 
finishing phase .  More information is needed on the comparative performance of 
cat t le that vary in potential adu lt si ze under systems of feeding using rations 
containing various leve ls of roughages and concentrates or using varying 
interva ls of high-roughage and high-concentrate feeding. Such information would 
be usefu l in selecting rations and feeding systems that result in optimum weight 
gains and bes t  use of feeds to reach desirab le market weight for size of cat t le 
involved . 
The experiment reported here was desi gned to compare t wo groups of cat t le 
with different potential adu lt si ze when fed rations which varied in energy 
contents and when mar keted after different times of finishing. Angus x Hereford 
steers were used to represent one si ze and Charolais x Hereford the other . 
Procedures 
Specific obj ectives of the experiment were: 
1 .  To compare high-energy and low-energy diets as to feed lot performance 
and carcass characteris tics of feed lot steers . 
2 .  To determine effects of final market weight on feedlot performance 
and carcass characteristics of s teers fed under two dietary regimens . 
3 .  To determine the inf luence of potential mature body size of cat t le 
on feedlot performance and carcass characteristics under variab le c onditions 
as to energy concentration of diets and mar ket weights of cat t le .  
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Cattle and Feeds 
Sixteen pens each with eight steers were used in the experiment . Variation 
in potential adult size was represented by a Angus x Hereford (AH) group and 
a Charolais x Hereford (CH) group ( 8  pens of 8 each for each breed group) . 
The steers were purchased in the spring after having been wintered in a 
good thrifty condition . They were purchased over a period of about 1 month . 
Upon arrival and prior to the beginning of the experiment , they were fed a ration 
of 5 lb . corn grain and a full feed of alfalfa-brome hay or haylage . All cattle 
were vaccinated for prevention of blackleg and implanced with 36 mg zeranol 
shortly after beginning of the experiment . 
Allotment to the experiment was on basis of weight within breed group . A 
high-energy diet (2  lb . roughage air-dry matter ,  ADM) or a low-energy diet 
( 10 lb . roughage ADM) was offered to four pens of steers within each breed group. 
Two of the four pens were fed chopped alf alf a-brome hay and two pens were fed 
alf alfa-brome from the same source with water added and stored as reconstituted 
haylage . 
Corn grain was fed to appetite with each level of roughage . It was pur­
chased as dry grain . Water was added and the corn stored as reconstituted 
high-moisture grain (about 27% moisture) . Considerable cracking of the grain 
occurred when blowing into the silo . No further processing was used for the 
grain . 
A soybean meal-corn supplement ( 22% protein) was fed at 2 lb . per head 
daily with the low level of forage (estimate about 1 1% protein in ration) . No 
supplemental protein was considered necessary with the higher level of forage. 
However , a supplement of corn with added minerals , vitamin A and chlortetra­
cycline was fed at 2 lb . per head daily . Ingredient composition of supplements 
are shown in table 1 .  
The cattle on the higher level of forage were started at the 10 lb . level 
(ADM) and 2 lb . of supplement with corn grain at 5 lb . per head . The corn 
grain was increased by 1 lb . per head daily to a full feed . The cattle on the 
lower level of forage were started on feed at the same levels as above . The 
forage was reduced by 1 lb . (ADM) per head daily to the 2 lb . level . Corn was 
increased by 1 lb . daily to a full feed . After obtaining a full feed , corn was 
fed to appetite with constant levels of forage and supplement . Feeding was 
once daily in outside , paved pens . 
Weight Groups 
The cattle within each breed and energy level group were marketed at two 
final weights . The AH group was used to set these points . It was planned to 
market weight group 1 when the average feedlot weight of the AH steers averaged 
about 1050 pounds . The planned feedlot weight for marketing AH steers in 
weight group 2 was about 1200 pounds . CH steers in the two weight groups were 
marketed at the same time as the AH steers . 
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The two weight groups for each breed and energy level were fed in the same 
pens unti l  time of marketing for those in weight group 1 .  At this time four of 
the eight steers were marketed . The remaining steers in each pen were continued 
on the same feeding program for the weight group 2 phase of the experiment . 
Carcass data were obtained upon s laughter . 
Results 
Results of the experiment are shown in tab le 2 .  The catt le in weight 
group 2 which received the lower energy ration and fed for the longest time 
were weighed on January 7 after 236 days on experiment . There was a severe 
b lizzard on January 1 0  and 1 1 . The catt le were fed in the usual manner on 
January 1 0  but feeding was not possib le the next day . For the fo llo wing two 
days , the cattle were full-fed alfalfa-brome hay and shipped to market on 
January 14 . 
The decision to·market as soon as the catt le could be shipped following 
the b li zzard was made in view of the closeness of the January 7 weight to the 
p lanned market weight and amount of shrink expected from the weather conditions . 
Because of these conditions , it was considered advisab le to base the weight gain 
on carcass weights with the final live weight calculated on basis of a const ant 
dressing percent . A yield of 62% was used . Weight gain and feed efficiency 
data for all treatment groups were calculated on this basis . 
Weight Gain 
Average weight of the AH steers was 563 lb . at the beginning of the experi­
ment in comparison to 619 lb . for CH steers . Selection was made to obtain 
steers which appeared to have similar backgrounding treatment rather than similar 
weight between breed groups . 
The catt le in weight group 1 and fed the higher energy ration were marketed 
after 146 days . Average weight of AH steers was 1 008 lb . with an average dai ly 
gain of 3 . 06 pounds . CH steers marketed at this time had gained 0 . 29 lb . (9 . 5%)  
more dai ly .  
Weight gains were reduced by feeding to the heavier market weight with the 
high-energy ration . Average weight of the AH steers when marketed was 1197 lb . 
and the average dai ly gain was 2 . 92 pounds . This represents a reduction over 
the total days of 4 . 6% in comparison to weight group 1 .  However ,  assuming 
similar gains for the two weight groups up to point of marketing weight group 1, 
the reduction thereafter would amount to 14.1% . CH steers showed similar 
reductions in rate of gain when fed to the heavier weight as did AH steers . 
There appeared to be no difference between the two breed groups in this charac­
teristic .  
Lower weight gains were enco untered with the lower energy rations for each 
breed group of steers . Within breed group , the weight gain reduction from 
weight group 1 to weight group 2 was about the same as for the higher energy 
ration (approximate ly 4 to 5% for each group) . Reductions in weight gain with 
the lower energy ration amounted to 13 . 7  and 12 . 7%, respectively ,  for the two 
weight groups of AH steers . For CH steers , the reductions amounted to 19 . 1  and 
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20 . 2%, respectively, with the lower energy ration at the two weight groups. The 
advantage in weight gain for CH steers over AH steers with the high energy ration 
was not apparent with the lower energy ration at either weight group . 
Feed Data 
CH steers consumed more feed than did AH steers. While there was a greater 
intake of feed with the lower energy ration, the amount of increase by each 
breed group was similar . Feed intake decreased when fed to the heavier weights 
with no major differences between type of ration or breed groups of cattle. 
Higher rates of gain for CH steers associated with the higher intake of 
feed resulted in only small differences between the two breed groups in feed 
efficiency with the higher energy ration . Even though weight gains were lower 
when fed to the heavier weights, the reduction in feed intake resulted in 
similar feed efficiency for the two weight groups . 
Lower rates of gain with higher feed intakes with the lower energy ration 
resulted in pronounced increases in feed requirements for both groups of cattle 
at each market weight . While there was a slight increase in overall feed require­
ments at the heavier weights, it was about the same in magnitude ( 2 . 6%) for each 
group of steers . 
Carcass Characteristics 
AH steers graded higher than CH steers . Differences were greater for the 
higher energy ration and for the longer time on feed . The differences in 
carcass grading were primarily a reflection of amount of marbling . AH steers 
had more marbling in all breed group comparisons within type of rations and 
days fed . However, response in amount of marbling to energy level of rations 
and days fed was similar for the two breed groups, except for CH steers fed the 
lower energy ration . 
Amount of kidney fat as percent of carcass weight was similar for the two 
groups of cattle . It was slightly higher for each weight group when fed the 
lower energy ration . Fat thickness showed only small effects from rations or 
days fed . However, AH steers had the most fat covering. 
CH steers had larger rib eyes but carcasses were heavier when marketed 
after the same number of days on feed . When fed the higher energy ration, the 
heavier market weight resulted in larger rib eyes . This effect was not evident 
with the lower energy ration with either breed group of cat tle . 
Summary 
Effects of energy level of rations and market weight on feedlot performance 
and carcass characteris tics were studied with two groups of cattle which varied 
in potential mature size, Angus x Hereford (AH) and Charolais x Hereford (CH) . 
Comparisons were made between rations with 2 lb . and 10 lb . of forage (ADM) with 
2 lb. of supplement and corn grain fed to appetite . Feeding periods were 146, 
174 , -216 and 236 days for various rat ions and market weights with cattle from 
each b reed group marketed at each time . 
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Results of t he experiment s how an advantage on basis of weig ht gain for 
t he larger type catt le when fed t he hig her energy ration (2 lb . forage ADM) . 
Whi le t here was a reduct ion in rate of gain with t he lower energy ration ( 1 0  lb . 
forage AD}n, t here were only small differences bet ween two breed groups . It 
would appear t hat large-bodied cattle capab le of making a fast rate of gain 
benefit more from high-energy rations . 
The larger catt le consumed more feed resu lting in only sma ll differences 
in feed efficiency between t he two breed groups . Feed requirements were 
increased more for t he lower energy ration when fed to t he heavier weights . 
However ,  t he lower energy ration resulted in rat her small savings in total con­
centrates per unit  of forage on basis of feed efficiency for weig hts of cat t le 
in t his experiment . 
AH s teers had more marb ling and a higher carcass grade but wit h  a smaller 
rib eye and more fat covering . Marb ling and carcass grade were improved at t he 
heavier mar keting weig ht by t he higher energy ration wit h  t hese effects being 
s lig ht ly more evident wit h  AH steers . 
Tab le 1 .  Ingredient Composition of Supp lements 
Low energy diet High energy diet 
Ingredient ( 1 0  lb . rougha ge ADM) (2 lb . rougha ge ADM) 
% % 
Ground corn grain 94 . 58 44 . 58 
Soybean meal ( 44% protein) 40 . 00 
TM salt 3 . 00 3 . 00 
Limes tone 9 . 00 
Disodium p hosp hate 2 . 00 
Potassium chloride 3 . 00 
Vitamin A premix 0 . 07 0 .07  
( 1 0, 000 IU/lb .  supplement) 
Aureo mycin-1 0 0 . 35 0. 35 
(35 mg CTC/lb .  supp lement) 
2 1  
N 
N 
Table 2. Feedl ot Perfor mance and Carcass Character ist ics as Affected by 
Energy C ontent of Diets , Market We ight and Ty pe s  of Cattle 
H igh ene rgy d iet Low ene rgy d iet 
A x H  C x H  A x H  C x H 
Wt . 1 Wt . 2 Wt . 1 Wt . 2 Wt • 1 Wt • 2 Wt • 1 Wt . 2 
Nwnber of an imals 
Nwnber of days fed 
In it .  shrunk wt . ,  lb . 
Adj . f inal wt . , lb . 
Avg . da ily gain ,  lb . 
Avg .  da ily rat ion , lb . 
Hay or haylage 
C om gra in 
Su pple ment 
T otal 
Feed/100  lb . ga in ,  lb . 
Hay or hay lage 
C om gra in 
Supple ment 
T otal 
H ot carcass wt . ,  lb . 
C onf or ma tiona 
Marbl ingb a Carcass grade 
C ol orc d Fir mness 
Percent kidney fat 
Rib eye area, sq . in . 
Fat th ickness ,  in. 
16 
146 
562 
1008 
3.06  
3.20 
20.1 7  
1.99 
25.36 
105 
660 
65 
830 
625 
2 1.5 
6.9 
20.6 
5.0 
5.3 
3.0 
10.83 
0.6 1 
15  
2 1 6  
566 
1 19 7  
2.9 2  
2.99 
19. 37 
2.00 
24.36 
103 
663 
69 
835 
742 
22.4 
8.5 
22.0 
4.8 
6.0 
3. 1 
1 1.45 
1.0 2  
16 
146 
621  
1 1 1 1  
3.35 
3.20 
22 .37 
1.99 
27.56 
96 
668 
59 
823 
689 
20.9 
5.3 
19.0 
4.7 
5 . 1  
2.9 
1 1.9 7 
0.43 
14 
216  
6 1 6  
1310 
3.2 1  
2.98 
2 1.26 
2.00 
26.24 
93 
662 
62 
8 1 7  
812  
2 1. 7 
6.6 
20.2 
4.3 
5.8 
3.0 
13. 12 
0.65 
16  
1 74 
561  
102 1 
2.64 
13.52 
14.62 
1.99 
30. 13 
523 
559 
76 
1 158 
633 
20.4 
6.3 
19.7 
5.2 
5.8 
3.4 
1 1.38 
0.55 
16 
236 
564 
1 166 
2.55 
13.20 
14.85 
1.99 
30.04 
526 
584 
78  
1 188 
723 
2 1.5 
7.8 
20.8 
4.7 
6.3 
3.6 
10.9 5  
0.94 
15 
174  
621  
1092 
2. 7 1  
13.52 
15.52 
1.99 
3 1.03 
5 1 9  
5 7 7  
74 
1 1 70 
677 
20.l 
5.7 
19.4 
4.6 
5.3 
3.3 
12.38 
0.48 
8pr ime = 23, Choice • 20, G ood = 1 7. Graded t o  one -th ird grade. bModerately abundant = 9, sl ightly abundant = 8, moderate= 7, modest = 6, s mall = 5. �H igher number re presents darker meat . 
H igher nu mber re presents f ir mer meat . 
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236 
6 18 
1224 
2.56 
13.22 
1 5.43 
1.99 
30.64 
520 
603 
78 
120 1 
756 
20.4 
5.8 
19.5 
4.4 
5.6 
3.6 
12. 15 
0.64 
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South Da kota S tate University 
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A. S .  Series 75-24 
How Energy Level in Ration , Mar ket Weight and Type of 
Catt le Influence Beef Carcass Traits 
W. J .  Coste llo ,  L .  B .  Embry and W. S .  Swan 
An experiment reported in this pub lication under the tit le "Ener gy Leve l 
in Ration, Market Weight and Types of Catt le" provided material to observe the 
inf luence of the three factors lis ted on beef carcass characteristics . Details 
describing the catt le ,  rations and mar ket weights are presented in that report . 
Procedures 
Limited personne l and faci lities permitted evaluation of carcasses from 
on ly 3 1  of the original 128  crossbred steers . One samp le anima l was selected 
from each of the 16 pens at each of the two mar keting dates . One side of the 
s teer weighing closest to the breed-energy leve l average weight at mar keting 
provided the data reported here . One carcass was lost before it was shipped to 
the university meat lab . The steers were Angus x Hereford (AH) or Charo lais x 
Hereford ( CH) crosses fed low energy or high energy rations to two s laughter 
weights for each breed . 
One side of the se lected steers was processed into semi-bone less retai l 
product . The cuts were c losely trimmed with a small amount of bone left only 
in the rib and short loin. Weights of each cut , lean trim , fat trim and bone 
were recorded. Percentage of the side weight was determined for edib le product , 
fat and bone . Two steaks were cut from the loin end of the rib , frozen and 
later cooked for Warner-Brat zler shear tenderness and palatabi lity evaluations . 
The eight member panel eva luating palatabi lity was as ked to score tenderness ,  
f lavor and j uiciness of samp les from one steak from each carcass . An eight 
point scale ranging from 1 ,  extremely desirab le ,  to 8 ,  extremely undesirab le , 
was used for each trait .  
Results 
Averages in the tab le for the three or four carcass samp le in each breed­
treatment group may vary somewhat from averages for the same trait in the 
nutrition experiment which inc luded 1 5  or 16 steers per group . The small 
samp le showed a quality grade advantage for the AH s teers over the CH steers 
due to increased marb ling leve ls which parallels results for the larger group . 
AH carcasses were fatter with smaller rib eyes in the s ample as well as the 
large study . Weig hts for weight group 2 CH steers tended to be lower in the 
sample than in the large group . 
Carcass quality grade varied direct ly with marb ling since maturity and 
conformation factors did not vary sufficiently to influence grade . Increasing 
the weight o f  AH steers increased the marb ling level and quality grade from 
average Choice to high Choice u low energy and to low Prime in high energy 
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levels . Weight difference in CH steers was associated with marbling and quality 
grade difference when fed the high energy diet but not when fed the low energy 
diet . High energy CH steers averaged low Choice for weight 1 and average Choice 
for weight 2 .  However , marbling and quality grade averages for CH steers on the 
low energy diet decreased from average Choice in weight 1 to high Good in 
weight 2 .  The means from the nutritional experiment did not indicate a grade 
reduction on low energy but that the grade in both groups was approximately the 
same . 
Yield grade means were increased (reducing cutability) in both breeds and 
at both energy levels by increasing weight . Higher yield grades were observed 
for AH carcasses in every comparison with CH carcasses except the weight group 1, 
low energy level . The CH steers in that weight-energy group measured greater fat 
thickness and therefore had slightly higher yield grades . Four factors utilized 
in determining yield grade are fat thickness ,  rib eye area , carcass weight and 
percent kidney , heart and pelvic fat . The order o f  listing indicates the rela­
tive degree of influence each factor exerts on yield grade . Although fat thick­
ness has the greatest influence on yield grade , the low.energy CH steers in 
weight group 2 accumulated a higher mean yield grade than weight group 1 with 
less average fat thickness .  The explanation for that incongruity resides in the 
smaller mean rib eye area in carcasses averaging 60 lb . heavier . 
Increasing weight on both high and low energy diets reduced the percent 
edible product and increased the percent fat in AH carcasses . Edible portion 
composition did not decrease as weight increased in CH steers. In fact , the 
heavier CH-low energy carcasses were higher in edible portion and lower in fat 
trim percentages than the weight 1 carcasses . Generally , AH steer carcass com­
position was slightly lower in percent edible portion , greater in percent fat 
and smaller in percent bone than those for CH carcasses . High energy diet 
resulted in the most dramatic increase in percent fat and decrease in percent 
edible portion associated with increased slaughter weight in All carcasses . 
Mos t of the 50 lb . difference in side weight between weight groups 1 and 2 
from the high energy AH carcasses was accounted for by difference in fat weight.  
Edible portion and fat weights increased equally between weight 1 and weight 2 
for b oth AH low energy carcasses and CH high energy carcasses . Weight 2 car­
casses from the low energy CH steers contained less fat than weight 1 carcasses . 
Therefore , the 30 lb . increase in side weight was edible portion increase .  
Shear tenderness values and panel s cores indicated little difference in 
palatability among the eight groups in this experiment . 
The limited carcass data reported here suggest that the All type of cattle 
on high energy were fattening in the interval between weight 1 and weight 2 by 
an increase from mid-Choice to mid-Prime carcass grade , excess fat thickness 
accumulation, undesirable yield grade , relatively undesirable edible portion : fat 
relationship , and the small portion of the carcass weight increase as edible 
portion . More of the carcass weight dif ference between weights 1 and 2 for All 
steers on low energy was in the form of edible product , but fat thickness was 
greater than optimum and yield grade was somewhat high . The difference in per­
cent edible portion was not as large between the All low energy weight groups as 
the yield grade parameters indicated . Charolais x Hereford steers on high energy 
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appeared to have grown and fattened by the increase from low to average Choice , 
the 0 . 25 inch increase in fat thickness ,  and the addition of slightly more 
edible portion weight than fat trim weigh t .  In contrast ,  the CH carcasses from 
the l ow  energy diet indicated little fattening bet ween the two weights since 
there was no increase in grade or fat thickness and all carcass weight increase 
was in the form of edible portion . 
Summary 
Beef carcass trait variation was evaluated in a small sample ( 3 1 )  of steer 
carcasses from animals varying in type (Angus x Hereford vs . Charolais x Here­
ford) , diet ( low energy vs . high energy) and weight ( group 1 and group 2) . 
Increasing carcass weight in Angus x Hereford steers from 620 to 730 lb . 
produced an increase in fat on a high energy ration and produced an increase in 
lean and fat on a low energy ration . Carcass weight increases in Charolais x 
Hereford steers from approximately 680 to 785 lb .  resulted in growth and 
fattening on a high energy ration and mainly growth on a l ow  energy ration . 
Palatability was not influenced by the variables in this experiment . Because 
of the limited number of carcasses evaluated , the information reported here is 
only an indicator of what one might expect under production conditions . 
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Carcass Trait Means as Influenced by Energy Content of Diet , 
Market Weight and Type of Cattle 
No . of carcass es 
Live weight , lb . 
Hot carcass wt . , lb . 
Marblingb 
Quali ty gradec 
Fat thickness ,  in . 
Rib eye area , sq . in . 
Kidney fat , % 
Yield graded 
Edible portion , %e 
Fat trim , % 
Bone , % 
Edible portion , lb . /side 
Fat trim ,  lb . /side 
Shear tenderness
t 
lb . 
Panel tenderness 
Panel flavorf f Panel j uiciness 
a 
High energy diet 
A x Ha 
Wt . 1 Wt . 2 Wt . 1 
3 
1003 
628 
6 . 3  
20 . 0  
0 . 10 
10 . 9  
3 . 1 
4 . 3  
5 1 . 5  
35 . 6  
12 . 9  
152 . 4 
105 . 4  
16 . 6  
3 . 9  
3 . 1 
4 . 3  
4 
1 1 67  
732 
9 . 25 
22 . 75 
1 . 19 
1 1 . 0 7 
3 . 1 
5 . 3  
45 . 9  
4 1 . 7  
12 . 4  
159 . 2  
144 . 7  
14 . 4  
3 . 0  
2 . 5 
2 . 6  
4 
1 1 13 
6 8 1  
5 . 75 
19 . 25 
0 . 40 
12 . 20 
3 . 0  
2 . 8  
5 3 . 0  
33 . 0  
14 . 0  
172 . 8  
107 . 3  
15 . 5  
4 . 1 
3 . 1 
4 . 2  
C x Ha 
Wt . 2 
4 
1238 
784 
6 . 5  
20 . 5  
0 . 6 7  
12 . 6 7 
3 . 0  
3 . 7  
52 . 2  
33 . 3  
14 . 7  
194 . 7 
125 . 2  
14 . 5  
3 . 9  
2 . 9 
4 . 0 
--�---- Low energy diet 
A x H C x H 
Wt . 1 Wt . 2 Wt . 1 Wt . 2 
4 
1016  
6 18 
6 . 5  
20 . 0  
0 . 55 
1 1 . 6  
3 . 2  
3 . 1 
5 1 . 4  
33 . 9  
14 . 7  
15 1 . 5  
100 . 3  
16 . 0  
3 . 8  
2 . 9  
3 . 4  
4 
1234 
733 
7 . 25 
2 1 . 25 
0 . 9 3  
10 . 90 
3 . 7  
4 . 9  
50 . 6  
36 . 4  
12 . 9  
1 74 . 2  
125 . 4  
16 . 4  
3 . 6  
2 . 9  
3 . 9  
4 
1 106 
69 1 
6 . 25 
20 . 0  
0 . 64 
12 . 77  
3 . 5 
3 . 3  
53 . 0  
33 . 3  
1 3 . 6 
1 73 . 1  
109 . 1  
15 . 2  
3 . 8  
3 . 0  
3 . 9  
4 
1297 
754 
4 . 75 
18 . 5  
0 . 54 
12 . 1 2 
3 . 75 
3 . 6 
56 . 3  
29 . 0  
14 . 7  
203 . 2  
104 . 6  
1 6 . 3  
3 . 7  
3 . 0  
3 . 8 
Angus x Hereford and Charolais x Hereford . 
bslight = 4 ,  small = 5 ,  modes t = 6 ,  moderate = 7 ,  slightly abundant = 8 ,  moderately abundant = 9 .  
c 1 7  = Good , 20 = Choice , 2 3  = Prime . 
di = trim muscular , 5 = excessively fat and/or poorly muscled . 
eweight of trimmed cuts ready for retail + lean trim/side weight x 100 . 
fEvaluated by panel , 1 = extremely desirable , 8 = extremely undesirable . 
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Soybean Meal or Urea During Feedlot Adaptation 
and Growing of Calves 
R. N .  Gates and L .  B .  Embry 
Urea and other nonprotein nitrogen (NPN) compounds are frequently used as 
the supplemental source of protein for feedlot cattle . A period of adaptation 
appears to be required before the ruminant develops the ability to utilize NPN 
efficiently as a source of dietary protein. When urea is used as a major source 
of supplemental protein , cattle may suffer from a period of reduced performance 
while this adj us tment is being made . Protein level in the ration , amount of NPN,  
energy content of  ration , previous treatment , animal size and condition are 
factors which may affect the degree and time at which performance is reduced . 
It has been sugges ted that some improvement in performance may be obtained by 
feeding preformed protein such as soybean meal during this period of feedlot 
adaptation before introducing urea in the ration . 
This experiment investigated the response by calves to different levels of 
protein during the first 4 weeks of feedlot adaptation using soybean meal , urea 
or a combination of the two sources . Following the adaptation period , the calves 
were continued on experiment for a growing phase to compare soybean meal and 
urea as supplements to corn silage . 
Procedures 
The animals used in the experiment were steer calves purchased at a cattle 
auction. All calves ( 108 Hereford-Angus and 36 Angus) had been raised on the 
same ranch and were weaned about 2 weeks prior to time of purchase . During 
these 2 weeks , they grazed a field of standing forage sorghum without supple­
mental feeds . All calves had previously received vaccinations commonly associ­
ated with preconditioning treatment . No additional vaccinations were given 
except for blackleg . After the calves arrived at the feedlot , they were offered 
a ration of 4 lb . of alfalfa-brome hay with a full feed of corn silage for about 
l week . 
The calves were allotted into 24 pens of 6 calves each on basis of weight 
and breed group for the experiment which consisted of a 4-week adaptation phase 
and a growing phase .  The initial weight on experiment was about 360 lb . which 
was approximately the same as the purchase weight . Each animal was implanted 
with 36 mg of zeranol near the beginning of the experiment . 
Adaptation Phase 
The rations during this phase of the experiment were a full feed of corn 
silage and one of six supplement treatments which were formulated to compare 
levels and sources of supplemental protein with corn silage fed to calves 
following weaning and shipping . S oybean meal and urea were used to provide 
variation in source of supplemental protein with each used at two levels . 
Ingredient composition of the supplements is shown in table 1 .  
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The soybean meal and urea supplements were formulated to contain about 32% 
protein. The corn supplement was fortified to supply the same supplemental 
levels of vitamin A,  vitamin E and the combination of chlortetracycline and 
sulfamethazine as the soybean meal and urea supplements . All supplements were 
formulated to contain approximately the same amounts of calcium and phosphorus 
and to contain adequate amounts of trace minerals with sulfur added to those 
with urea. All supplements were fed at 4 lb . daily during the 4-week adaptation 
phase . The combination supplements were equivalent to 2 lb . of each supplement 
which were combined. 
Four pens of calves received each of the six supplements . An injectable 
grubicide was used on the calves . Treatment levels were approximately 1 ,  2 or 
3 cc per 100 lb . of body weight with a nontreated control . These four grub 
control treatments were balanced between supplement treatments . 
Weights were obtained at 14 and 28 days to measure effects of supplement 
treatment on weight gains of the calves following weaning and shipping. 
Growing Phase 
Following the 4-week adaptation phase, the calves were continued on a 
growing phase for an additional 1 10 days ( 138 days total) . Corn silage was fed 
to appetite as during the first 4 weeks . Ingredient composition o f  the supple­
ments was the same as for the adaptation phase of the experiment except chlor­
tetracycline at 35 mg/lb . of supplement was substituted for the chlortetracycline­
sulfamethazine combination . 
Only three supplements--corn , soybean meal or urea--were fed during this 
phase.  Levels of supplements were reduced to 2 lb . per head daily . Calves 
previously fed the com-soybean meal and the soybean meal supplements were fed 
the soybean meal supplement . Those previously fed the corn-urea , soybean meal­
urea and urea supplements were fed the urea supplement . The corn supplement was 
reduced to the 2-lb . level for this group . 
The corn silage fed for the first 80 days of the experiment was low yielding 
with a small amount o f  grain (estimated 20 to 30 bushels per acre) because of 
dry weather during the growing season. It was harvested in a dry condition 
b ecause of an early frost.  Samples for determinations o f  dry matter taken at 
approximately weekly intervals during the experiment averaged 44 . 8% with a 
protein content o f  9 .63% on a dry basis . That fed for the remainder of the 
138 days was from irrigated corn. While it was well-eared , yield was reduced 
by the early frost . Average dry matter content was 5 1 . 7% with 8 . 67% protein on 
a dry basis . 
Feeding was once daily during both phases of the experiment in outside,  
paved pens without access to shade or shelter. The experiment was terminated 
after 138 days when available corn silage was used up . 
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Results 
Results of feedlot performance presented as the accumulative performance 
to date by weigh periods are shown in tab le 2 with performance stated as percent 
of corn control shown in table 3 .  There was no evidence that the grub control 
treatments had any effect on response to dietary treatments . Therefore , feedlot 
performance for supplement treatments has been averaged across grub control 
treatments . 
Adaptation Phase 
Problems were encountered in getting the calves to eat the supplement with 
8 . 44% urea. It was found necessary to dilute this supplement with the corn 
supplement . Therefore , this treatment was similar to that for the urea-corn 
group especially during the first 2 weeks . In view of the problems encountered , 
it would not appear advisable to offer supplements with as much as 8 . 44% urea 
along with corn silage to calves during feedlot adaptation following weaning 
and shipping . 
Results during the first 4 weeks of the experiment show an advantage for 
protein supplementation in comparison to the corn control ( tables 2 and 3) . 
The soybean meal-com and the soybean meal-urea supplements appeared to off er a 
small advantage over the urea-com supplement during this time . The higher 
level of protein supplementation from soybean meal (SBOM-SBOM) did not improve 
performance over the lower level (SBOM-corn) . 
Other than for the high-urea supplement , there appeared to be no important 
effects of type of supplementation on feed consumption . Thus , calves making 
faster rates of gain had lower feed requirements . 
Growing Phase 
Average daily gains were lower at termination o f  the growing experiment 
than after 4 weeks except for the initial high-urea treatment . This resulted 
from the lower initial performance by this group of calves . Otherwise , there 
was essentially no difference in rate of gain between type of protein supple­
ments . However , all types of supplements ,  with the exception mentioned , 
resulted in daily rates of gain about 0 . 30 lb . ( 17 . 5%) more than for no supple­
mental protein. 
Calves fed the higher level of soybean meal ( SBOM-SBOM) during the first 
4 weeks had a lower rate of gain during the first month following the reduction 
in level of supplementation . There appears to be no satisfactory explanation 
for this temporary reduction in performance . At other times during the growing 
experiment , relatively uniform performance was obtained from soybean meal and 
urea supplements with essentially no effect of the adaptation treatment . 
Feed consumption was improved by protein supplementation. Calves fed urea 
supplements consumed slightly more feed than those supplemented with soybean 
meal . This resulted in slightly higher feed requirements for calves fed urea 
supplements . Improvement over the corn control amounted to 1 1 . 4% for soybean 
meal and 8 . 7% for urea , excluding the initial high-level urea group . 
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S ummary 
Res ults of the experiment show a need for supplemental pro tein with corn 
silage rations for calves to ob tain op timum weight gains and feed efficiency 
fol lowing weaning and shipping ( corn s ilage 8 . 7  to 9 . 6% protein , dry basis ) . 
Calves fed 4 lb . daily o f  a urea-com supplement with 4 . 22% urea ( ab out 1 6% 
protein) had a s lightly lower rat e o f  gain after 4 weeks than calves fed a 
soyb ean meal-com supplement with a s imilar level o f  protein . After this ini­
tial 4-week period of adap tation , weight gain , feed consumption and feed effi­
ciency differed only s ligh tly between thes e two groups of calves when fed 2 lb . 
daily of supplements with about 32% protein using soybean meal or urea ( 8 . 44% 
urea) as the supplemental protein to corn silage . 
Problems were encountered in getting calves to eat a urea-corn supplement 
with 8 . 4 4% urea upon arrival at the feedlot following weaning . It would appear 
that this level of urea is too high in a supp lement offered with corn silage to 
calves following weaning and shipping .  After the initial 4 weeks , these calves 
performed about the same when fed 2 lb . of a 32% protein supplement containing 
8 . 44% urea as did calves offered a supplement with a lower level of urea during 
feedlot adaptation . 
Supp lementing the calves with the higher level of protein ( 4  lb . of  32% 
protein) either from s oybean meal ( SBOM-SBOM) or urea ( SBOM-urea) offered 
essentially no improvement in performance over the SBOM-corn supplement ( 4  lb . 
of 16% protein) after 4 weeks or at various s tages o f  the growing phase o f  the 
experiment . 
Tab le 1 .  Ingredient Composition o f  Protein Supplements 
(Adap tation Phase) 
Corn Urea- SBOM- Urea-
SUEElement corn corn SBOM SBOM 
% % % % % 
Corn 9 1 .  39 86 . 6 1  5 8 . 50 53 . 72  25 . 6 2 
SBOM 33 . 59 33 . 59 6 7 . 18 
Urea ( 45% N) 4 . 22 4 . 22 
Calcium-phosphorus 4 . 76 4 . 83 4 . 14 4 . 2 1  3 . 52 
supplement a 
Limes tone 1 . 5 7 0 . 9 1  1 . 59 0 . 93  1 . 60 
TM s alt ( regular) 2 . 08 2 . 08 2 . 08 2 . 08 2 . 08 
TM premix 0 . 20 0 . 20 0 . 10 0 . 10 
Ca sulfate 1 . 15 1 . 15 
Vitamin A ( 30 ,000 IU/g) , 33 . 33 g 33 . 33 g 33 . 33 g 33 . 33 g 33 . 33 g 
10 , 000 IU/lb . o f  supplement 
Vitamin E, ( 100 , 000 IU/lb . ) , 45 . 45 g 45 . 45 g 4 5 . 45 g 45 . 45 g 45 . 45 g 
100 IU/ lb . supplement 
Aureo-S 700 ( 350 mg each 8 . 75 g 8 . 75 g 8 . 75 g 8 . 75 g 8 . 75 g 
c:rc and SMZ/4 lb . supplement) 
a Ca , 18  to 2 1 . 5% ;  P ,  1 8 . 5% .  
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Urea 
% 
8 1 . 84 
8 . 44 
4 . 90 
0 . 25 
2 . 08 
0 . 20 
2 . 29 
3 3 . 33 
45 . 45 
8 . 75 
g 
g 
g 
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Table 2 .  Soybean Meal or Urea During Feedlot Adaptation 
and Growing of Calves--Weight Gain and Feed Data 
November 1 3 ,  1 9 74 , to April 2 ,  1975--138 days 
Corn- SBOM- SBOM- Urea- Urea- Urea-
Ada2tation 2hase control SBOM corn SBOM corn urea 
Growing phase Corn SBOM SBOM Urea Urea Urea 
Number of animals 23  24 24 24 24 24 
Avg. init . shrunk wt. , lb . 347 347 348 347 348 349 
Avg . final shrunk wt . , lb . 5 75 614  6 1 5  6 1 7  621  608 
Avg. daily gain , lb . 
14  days 2 . 0 7  2 .46  2 . 79 2 . 54 2 . 50 2 . 59 
28 days 1 . 92  2 . 3 1  2 . 23  2 . 28 2 .08 1 . 83 
56 days 1 . 92 1 . 5 6  2 . 14 2 . 28 2 . 15 2 . 12 
82 days 1 . 88 2 . 19 2 . 20 2 . 2 1  2 . 0 1  2 . 05 
1 1 0  days 1 . 82 2 . 18 2 . 14 2 . 15 2 . 1 1 2 . 05 
138 days ( filled) 1 . 69 1 . 98 1 . 98 1 . 96 1 . 9 1  1 . 85 
138 days (shrunk) 1 . 66 1 . 94 1 . 94 1 . 95  1 . 9 7  1 . 88 
Avg. daily ration, lb . 
14  days 18 . 33 17 .46  18 . 54 1 8 . 15 18 . 24 15 . 62 
28 days 2 1 . 6 1 2 1 . 31 2 1 . 06 21 . 54 2 1 . 57 1 9 . 94 
56 days 23 . 45 23 . 90 2 3 . 50 24 . 16 24 . 40 23 . 78 
82 days 24 . 65 25 . 37 24 . 90 26 . 24 25 . 92 26 . 04 
llO days 23 . 58 24 . 7 1  24 . 5 1  25 . 66 25 . 33 25 . 39 
138 days 23 . 48 24 .45  24 . 34 25 . 70 25 . 31 25 . 33 
Feed/ 100 lb . gain , lb . 
1 4  days 892 714 668 72 1 735 606 
28 days 1 1 34 925 948 953  1 038 1 108 
56 days 1226 1542 1 13 8  1060 1 134 1 128 
82 days 1312  1 160 1 132 1 188 1288 1278 
110  days 1306 1 136 1 146  1 1 94 1203 1 2 12 
138 days ( filled) 1396 1235 1232 1314  1 325 1 368 
138 days (shrunk) 1424 1264 1258 1 3 1 7  1284 1 350 
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Table 3 .  Soybean Meal or Urea During Feedlot Adaptation 
and Growing -0£ Calves--Percent of Corn Control 
November 13 , 1974 , to April 2 ,  1975-- 138 days 
Percent of corn control 
Corn SBOM- SBOM- Urea- Urea- Urea-
AdaEtation Ehase control SBOM corn SBOM corn urea 
Growing 2has e Corn SBOM SBOM Urea Urea Urea 
lb . % % % % % 
Number of animals 23  24  24 24 24 24 
Avg . init . shrunk wt . ,  lb . 347 100 100 100 101  101  
Avg . final shrunk wt . ,  lb . 575 107 107 107 108 106 
Avg . weight gain, lb • 
14 days 29  1 2 1  134 124 12 1 128 
28 d·ays 54 120 115  1 19 109 94  
56  days 108 8 1  1 1 1  1 19 1 12 1 10 
82 days 154 1 17 1 1 8  1 1 8  107 109 
1 10 days 200 120 1 18 120 1 16 1 16 
138 days ( filled) 233 1 1 8  1 17 1 16 1 1 3  1 10 
138 days (shrunk) 229 1 1 7  1 1 7  1 18 1 19 1 13 
Avg . daily ration , lb . 
14 days 18 . 33 95  101  99  100 85 
28 days 2 1 . 6 1  99 97 100 100 92  
5 6  days 23 . 45 102 100 103 104 10 1 
82 days 24 . 65 103 101 106 105 106 
1 10 days 23 . 58 105 104 109 107 108 
138 days 23 .48 104 104 109 108 108 
Feed/ 100 lb • gain, lb . 
14 days 892 80 75 8 1  82 68 
28 days 1 134 82 84 84 9 2  9 8  
56 days 1226 126 93 86 93 92 
82 days 1312  88 86 9 1  9 8  9 7  
1 10 days 1306 8 7  88 9 1  92  93  
138  days ( filled) 1396 88 88  94 95  9 8  
138 days (shrunk) 1424 89 88 92 90 95 
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When an economist discusses the outlook situation for any commodity , he 
usually makes extensive use o f  the terms "supply and demand . "  This is because 
in reality the law of supply and demand plays a maj or role in determining what 
will happen to that commodity . The cattle industry is no exception--the "law" 
still applies . 
Historically , many of the demand and supply relationships which impact on 
the cattle industry in the United States and South Dakota have been rather easy 
to analyze . This is not true today--many of the old , simple relationships have 
become complex. The purpose of this paper will be to present some of the demand 
and supply relationships as they pertain to outlook . 
Demand 
There are two maj or factors which affect the demand for cattle and beef 
products : ( 1) population and (2)  income . Each of these categories has sub­
categories and , when individual products are considered , more factors can easily 
be added. 
Population 
Population increases normally have a positive impact on the demand for food 
items--the more mouths to feed , the greater demand for food . However ,  when 
discussing specific products such as beef , the relationship doesn ' t  always hold . 
The world ' s  population is at a record high level and is increasing rapidly in 
many areas . One estimate of the increase in the world ' s  population is noted in 
Table 1 ,  where an estimate of seven billion people by the year 2000 is noted . 
Year 
1 A . D .  
1 800-1 830 
1927 
1960 
1973 
1 984 
1993 
2000 
Table 1 .  World Population Growth1 
Population 
(Billion) 
0 . 25 
1 . 0  
2 . 0  
3 . 0  
4 . 0  
s . o  
6 . 0  
7 . 0  
Years required for each 
additional billion people 
About 1800 
About 100 
33 
13  
1 1  
9 
7 
1 Eweil , R. Population Outlook in Developing Countries . Prog . 15th 
Agr. Ros . Institute Meetings , Washington , D . C . , October 10- 1 1 ,  1965 . 
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Even at a somewhat slower rate of increase, a great demand is being placed on 
food products . Often, the effective demand (both a willingness to eat and the 
ability to pay for the food) is not great enough to purchase protein in the form 
of lives tock products . Population pressures may even reduce the demand for live­
sto ck protein and may draw certain protein foods ( feed grains) away from the 
livestock industry . 
Thus, population pressures, and the related demand for protein, could have 
different effects on the cattle industry of one country or state when compared 
to another country or state . Much depends on the next category--income, espe­
cially changes in income . One possible impact for the United States and South 
Dakota may be away from the long-term, heavy weight feeding programs to shorter 
feeding programs and toward those involving greater usage of grasses and rough­
ages . Cattle and sheep are able to produce protein from those inputs which are 
not suitable for human consumption in their original state . 
Incomes 
The demand for beef is such that as relative incomes increase, demand 
increases . Incomes have not increased at uniform rates throughout the world . 
Some areas have even experienced decreased incomes, especially decreased real 
incomes ( after adjustment for price increases) .  Thus, the impact of income 
varies . 
Specifically for the United States, incomes have increased more rapidly 
than food prices during the past 15 years . This is indicated in Figure 1 ,  where 
the percentage o f  income spent on food has decreased from 20% in 1960 to 17% in 
1 9 7 4 .  Consumers have been able t o  upgrade their diets due to higher incomes 
while, at the same time, they spend a smaller share of their income on food . 
Often, upgrading of diets means eat ing more livestock products, especially 
b eef . S ince 1955 , both per capita expenditures for beef and per capita con­
sumption have increased . However, the percent o f  income spent on beef has 
remained constant (Table 2) . 
Several other factors have an impact on the demand for beef.  They are 
lis ted here with only brief discussion . 
( l) The export market--sales of livestock and livestock products, 
especially red meat, to other countries have not played a major 
role but have some potential . 
(2)  Government--the increased use of transfer payments (such as 
welfare payments, food stamps, etc . )  has increased incomes to 
many consumers . Also, government purchases for school lunch 
programs have an impact . 
(3) Grass fed or short-term fed beef--consumer acceptance of these 
products is not completely known, especially if they become a 
bigger share o f  the supply . 
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FIGURE 1 
FOOD EXPENDITURES AND INCOME TRENDS , 1960-74 
Table 2 .  Expenditures For and Consumption of Beef , 
Selected Years , United States 
Per capita Percent of Per capita 
ex:12enditures income consumEtion 
(Dollars) (Percent) (Pounds) 
42 . 72 2 . 56 82 . 0  
50 . 5 1  2 . 6 1  85 . 1  
5 8 . 98 2 . 42 99 . 5  
82 . 96 2 .46 1 13 .  7 
1 1 6 . 00 2 . 50 1 1 7  . o  
1 Estimated. 
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Sunnnary on Demand 
From the demand side, the picture for the United States is very complicated . 
A change in the factors indicated above could have an impact on the outlook for 
the industry . However, basic demand as derived from population and real income 
changes appears to have stab ilized . Increases or decreases in demand, if they 
occur, are likely to be caused by new occurrences in the world market, the beef 
substitutes market (including nonmeat diets) and changes in government policies . 
Supply 
The supply side has become as complicated as the demand side . The major 
areas of impact here are ( 1) numbers and production, ( 2) production techniques, 
and ( 3) market s tructure changes . 
Numbers and Production 
Cat tle numbers in the world and in the United State·. are at record highs . 
However, inventories alone are mis leading . First, the inventory is not uni­
formly dis tributed throughout the world, especially on a per person basis . 
Second, the make-up of the herd has changed, especially for the United States . 
Finally, beef production and cattle numbers are not the same thing. 
An indication of the dis tribution of the world ' s  cattle and the disparity 
between numbers and production can be seen in Table 3 .  Some countries, such as 
the United States, have a smaller share of the inventory than their share of 
production (approximately 10% versus 30%) . Other countries, such as India with 
18% of the inventory and virtually no production, have the opposite situation. 
The main impacts of the world inventory-production picture on the United States 
cattle industry are twofold .  First, surplus countries attempt to export their 
beef to the United S tates, and, second, there is less demand for our surplus 
beef by countries which now have an adequate internal supply . 
The United States inventory picture is sunnned up in Figure 2 .  The maj or 
change which has occurred here is the growth in the beef cow segment of the 
inventory . The inventory of the productive unit of the beef herd has grown 
more rapidly than has the demand for bee f .  
There also have b een some changes in the type of feeding systems used, 
length of time on feed, slaughter weights, etc. Some o f  these aspects are 
discussed in the next section . 
Production Techniques 
There have b een several changes in production techniques used in the cattle 
indus try during recent years . One of the maj or changes is the trend toward 
larger feedlots. Mos t of the increase in fed cattle marketings has been accounted 
for by feedlots with a capacity of 1 6 , 000 head or more ( Figure 3) . The larger 
feedlot operator views the cattle feeding enterprise differently than does the 50 
to 500 head capacity feedlot operator . Differences include use o f  futures con­
tracts, sources of grain and feeders (purchased versus raised) , sources of capi­
tal, methods of marketing and many others . All have an impact on the industry . 
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Table 3 .  Cattle Numbers and Beef Production , 
Selected Areas , 1974 and 1975* 
Production2 Numbers3 
Metric Percent of 
tons world Million Percent of 
Area1 (000) production head world ' s  numbers 
North America 12745 34 195 . 7  15 
(U. S . ) ( 10658) ( 30) ( 13 1 . 8) ( 10)  
South America 559 7  15 209 . 9  16  
(Argentina) ( 2226 )  ( 6) (58 .O )  (5)  
(Brazil) ( 2 1 00 )  ( 6) ( 9 1 . 0 )  (8)  
Europe 976 1  26 134 . 6  10 
(France) ( 1793) ( 5 )  ( 34 .  7 )  ( 2 )  
USSR 5766 15 109 . 1  8 
Africa 1022 3 157 . 5 12 
(Ethiopia) (310) ( 1) ( 25 . 3) (2)  
(South Africa) (473) ( 1 . 5) ( 12 . 6) ( 1 ) 
Asia 69 1 2 49 1 .0 36 
(India) (*) ( *) (240 . 6) ( 18) 
(Japan) ( 290) ( 1 ) ( 3 . 5) (*) 
Oceania 1680 5 44 . 9  3 
(Australia) ( 1250) ( 3) ( 34 . 5) ( 2 )  
Total 37261 100 1342 . 7  100 
*Source : USDA, Foreign Agricultural Service . 1countries with largest population and/or inventories are noted in 
parenthesis under each maj or area . 
2Preliminary 1974 production of beef and veal . 
3Forecast January 1 ,  1 9 75 inventory of cattle and buffalo . 
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When an economist discusses the outlook situation for any commodity , he 
usually makes extensive use o f  the terms "supply and demand . "  This is because 
in reality the law of supply and demand plays a maj or role in determining what 
will happen to that commodity . The cattle industry is no exception--the "law" 
still applies . 
Historically , many of the demand and supply relationships which impact on 
the cattle industry in the United States and South Dakota have been rather easy 
to analyze . This is not true today--many of the old , simple relationships have 
become complex. The purpose of this paper will be to present some of the demand 
and supply relationships as they pertain to outlook . 
Demand 
There are two maj or factors which affect the demand for cattle and beef 
products : ( 1) population and (2) income . Each of these categories has sub­
categories and , when individual products are considered , more factors can easily 
be added. 
Population 
Population increases normally have a positive impact on the demand for food 
items--the more mouths to feed , the greater demand for food.  However , when 
discussing specific products such as beef , the relationship doesn ' t  always hold . 
The world ' s  population is at a record high level and is increasing rapidly in 
many areas . One estimate of the increase in the world ' s  population is noted in 
Table 1 ,  where an estimate of seven billion people by the year 2000 is noted . 
Year 
1 A . D .  
1 800-1 830 
1927 
1960 
1973 
1 984 
1993 
2000 
Table 1 .  World Population Growth1 
Population 
(Billion) 
0 . 25 
1 . 0  
2 . 0  
3 . 0  
4 . 0  
s . o  
6 . 0  
7 . 0  
Years required for each 
additional billion people 
About 1800 
About 100 
33 
13 
1 1  
9 
7 
1 Eweil , R. Population Outlook in Developing Countries . Prog . 15th 
Agr. Ros . Institute Meetings , Washington , D . C . , October 10- 1 1 ,  1965 . 
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Even at a somewhat slower rate of increase, a great demand is being placed on 
food products . Often, the effective demand (both a willingness to eat and the 
ability to pay for the food) is not great enough to purchase protein in the form 
of lives tock products . Population pressures may even reduce the demand for live­
sto ck protein and may draw certain protein foods ( feed grains) away from the 
livestock industry . 
Thus, population pressures, and the related demand for protein, could have 
different effects on the cattle industry of one country or state when compared 
to another country or state . Much depends on the next category--income, espe­
cially changes in income . One possible impact for the United States and South 
Dakota may be away from the long-term, heavy weight feeding programs to shorter 
feeding programs and toward those involving greater usage of grasses and rough­
ages . Cattle and sheep are able to produce protein from those inputs which are 
not suitable for human consumption in their original state . 
Incomes 
The demand for beef is such that as relative incomes increase, demand 
increases . Incomes have not increased at uniform rates throughout the world . 
Some areas have even experienced decreased incomes, especially decreased real 
incomes ( after adjustment for price increases) .  Thus, the impact of income 
varies . 
Specifically for the United States, incomes have increased more rapidly 
than food prices during the past 15 years . This is indicated in Figure 1 ,  where 
the percentage o f  income spent on food has decreased from 20% in 1960 to 17% in 
1 9 7 4 .  Consumers have been able t o  upgrade their diets due t o  higher incomes 
while, at the same time, they spend a smaller share of their income on food . 
Often, upgrading of diets means eat ing more livestock products, especially 
b eef . S ince 1955 , both per capita expenditures for beef and per capita con­
sumption have increased . However, the percent o f  income spent on beef has 
remained constant (Table 2) . 
Several other factors have an impact on the demand for beef.  They are 
lis ted here with only brief discussion . 
( l) The export market--sales of livestock and livestock products, 
especially red meat, to other countries have not played a major 
role but have some potential . 
(2)  Government--the increased use of transfer payments (such as 
welfare payments, food stamps, etc . )  has increased incomes to 
many consumers . Also, government purchases for school lunch 
programs have an impact . 
( 3) Grass fed or short-term fed beef--consumer acceptance of these 
products is not completely known, especially if they become a 
bigger share o f  the supply . 
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FOOD EXPENDITURES AND INCOME TRENDS , 1960-74 
Table 2 .  Expenditures For and Consumption of Beef , 
Selected Years , United States 
Per capita Percent of Per capita 
ex:12enditures income consumEtion 
(Dollars) (Percent) (Pounds) 
4 2 .  72 2 . 56 82 . 0  
50 . 5 1  2 . 6 1  85 . 1  
5 8 . 9 8  2 . 42 99 . 5  
82 . 96 2 .46 1 1 3 .  7 
1 1 6 . 00 2 . 50 1 17 . o  
1 Estimated. 
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Sunnnary on Demand 
From the demand side, the picture for the United States is very complicated . 
A change in the factors indicated above could have an impact on the outlook for 
the industry . However, basic demand as derived from population and real income 
changes appears to have stab ilized . Increases or decreases in demand, if they 
occur, are likely to be caused by new occurrences in the world market, the beef 
substitutes market (including nonmeat diets) and changes in government policies . 
Supply 
The supply side has become as complicated as the demand side . The major 
areas of impact here are ( 1) numbers and production, ( 2) production techniques, 
and ( 3) market s tructure changes . 
Numbers and Production 
Cat tle numbers in the world and in the United State·. are at record highs . 
However, inventories alone are mis leading . First, the inventory is not uni­
formly dis tributed throughout the world, especially on a per person basis . 
Second, the make-up of the herd has changed, especially for the United States . 
Finally, beef production and cattle numbers are not the same thing. 
An indication of the dis tribution of the world ' s  cattle and the disparity 
between numbers and production can be seen in Table 3 .  Some countries, such as 
the United States, have a smaller share of the inventory than their share of 
production (approximately 10% versus 30%) . Other countries, such as India with 
18% of the inventory and virtually no production, have the opposite situation. 
The main impacts of the world inventory-production picture on the United States 
cattle industry are twofold .  First, surplus countries attempt to export their 
beef to the United S tates, and, second, there is less demand for our surplus 
beef by countries which now have an adequate internal supply . 
The United States inventory picture is sunnned up in Figure 2 .  The maj or 
change which has occurred here is the growth in the beef cow segment of the 
inventory . The inventory of the productive unit of the beef herd has grown 
more rapidly than has the demand for bee f .  
There also have b een some changes in the type of feeding systems used, 
length of time on feed, slaughter weights, etc. Some o f  these aspects are 
discussed in the next section . 
Production Techniques 
There have b een several changes in production techniques used in the cattle 
indus try during recent years . One of the maj or changes is the trend toward 
larger feedlots. Mos t of the increase in fed cattle marketings has been accounted 
for by feedlots with a capacity of 1 6 , 000 head or more ( Figure 3) . The larger 
feedlot operator views the cattle feeding enterprise differently than does the 50  
to  500 head capacity feedlot operator . Differences include use o f  futures con­
tracts, sources of grain and feeders (purchased versus raised) , sources of capi­
tal, methods of marketing and many others . All have an impact on the industry . 
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Table 3 .  Cattle Numbers and Beef Production , 
Selected Areas , 1974 and 1975* 
Production2 Numbers3 
Metric Percent of 
tons world Million Percent of 
Area1 (000) production head world ' s  numbers 
North America 12745 34 195 . 7  15 
(U. S . ) ( 10658) ( 30) ( 13 1 . 8) ( 10)  
South America 559 7  15 209 . 9  16  
(Argentina) ( 2226 )  ( 6) (58 .O )  (5)  
(Brazil) ( 2 1 00 )  ( 6) ( 9 1 . 0 )  (8)  
Europe 976 1  26 134 . 6  10 
(France) ( 1793) ( 5 )  ( 34 .  7 )  ( 2 )  
USSR 5766 15 109 . 1  8 
Africa 1022 3 157 . 5 12 
(Ethiopia) (310) ( 1) ( 25 . 3) (2)  
(South Africa) (473) ( 1 . 5) ( 12 . 6) ( 1 ) 
Asia 69 1 2 49 1 .0 36 
(India) (*) ( *) (240 . 6) ( 18) 
(Japan) ( 290) ( 1 ) ( 3 . 5) (*) 
Oceania 1680 5 44 . 9  3 
(Australia) ( 1250) ( 3) ( 34 . 5) ( 2 )  
Total 37261 100 1342 . 7  100 
*Source : USDA, Foreign Agricultural Service . 1countries with largest population and/or inventories are noted in 
parenthesis under each maj or area . 
2Preliminary 1974 production of beef and veal . 
3Forecast January 1 ,  1 9 75 inventory of cattle and buffalo . 
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Another maj or change , and one which is not completely reflected in the 
available data , is the trend toward greater usage of roughages . The data in 
Table 4 give an indication of the trend , especially the increase in number of 
animal units fed on roughages and the decrease in those fed on grain. 
A third change is the reduction in slaughter weights during the past  year . 
As noted in Figure 4 ,  slaughter weights of cattle have declined almost 80 pounds 
per head during the past  year . This may be due in part to the increase in 
roughage feeding and partially due to shorter feeding periods . High grain 
prices are a major factor .  
3 9  
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Tab le 4 .  Animal Units o f  Livestock Fed Annually , 
1969-73 , 48 States l 
Year beginning Grain Roughage Grain and roughage 
October 1 consuming consuming consuming 
1 , 000 units 1 ,000 units 1 ,000 units 
1969 7 8 , 459 87 , 964  83 , 775 
1970 79 , 99 1  89 , 875  85 , 6 30 
197 1  80 , 0 70 90 , 523  86 , 130 
1972 79 , 225 92 ,543 87 , 029 
19732 78 , 300 98 , 642 90 , 44 1  1974 6 7 , 54 7  104 , 178 89 , 69 8  
1nata not available for Alaska and Hawaii .  Calculations for feeding 
years 1969 to date , cattle numbers used are the new categories shown in 
the Lives tock and Poultry Inventory , SRS , USDA. 
2Estimated. 
AVERAGE DRESSED WEIGHT OF CATTLE 
POUNDS 
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62� 
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5 7 5  
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FIGURE 4 
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Finally , there has been an increase in cow slaughter . This is shown in 
Figure 5 .  The impact here is a lower price for cows and other beef now but 
probab ly a higher price in one or two years as fewer cattle are produced . 
COMMERCIAL COW SLAUGHTER * 
T H O US. HD. 
800 �---_..._----�--
600 i------+---� 
500 
1 972 1 973 1 974 1 975 
* f S T IM A  1 l D  
N l: G  c M � 'ltU ... / 'i  
FIGURE 5 
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Outlook 
After discussing changes which have occurred in the supply and demand sides 
of the cattle indus try , it might be wise not to talk about outlook. The changes 
which have occurred make it very difficult to predict what will happen . 
Some es timates can be made . Firs t ,  if corn prices remain high ( $2 . 50 per 
bushel or more) , and it appears that they will , the price pattern which devel­
oped in mid-1974 will continue . At that time fed steer prices moved above 
feeder s teer prices . Currently , a $ 10 .00 or more difference is noted (Figure 6) . 
This difference is greater when comparing fed cattle prices to light feeder 
cattle prices than when looking at heavier feeder cattle prices . 
A second outlook s tatement which is somewhat certain is that prices for 
slaughter cows will be depressed . Cow slaughter is expected to remain high and 
this will hold slaughter cow prices down. The added supply of beef from slaugh­
ter cows will have a dampening impact on fed beef prices . 
50 
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20 
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Finally , the general catt le price out look is not particularly encouraging 
for the next six to twelve months . The demand picture is more one of mainte­
nance of the current demand and not increasing demand , either total or per 
capita. The supply side has the encouraging aspects of fewer cattle on feed 
( grain) and lower s laughter weights and the price depressing aspects of more 
catt le fed on roughages , greater cow s laughter and larger numbers . The net 
effect here will probably be one of slightly lower prices . 
The net effect of the above will prob ab ly mean fed steers in the mid-$40 
range , feeder cattle in the mid-$30 range and slaughter cow prices in the low 
to mid-$20 range . It should be remembered , however , that the cattle industry 
is very complex. Changes in any numb er of factors , such as grain prices , 
consumer incomes or government activity , can cause maj or changes in the picture . 
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Introduction 
Lives tock production has become increasingly intensive and the momentum of 
the change has been so great that realis tically it has been instrumental in 
presenting the Veterinarian with problems that have outstripped his knowledge . 
Disease patterns have changed radically . Instead of being presented 
largely with acute,  specific , and diagnosable and preventable diseases using 
vaccines , sera and antibiotics , the tendency has been for the occurrence of 
chronic ,  insidious , and complex groups of diseases . These chronic insidious 
diseases are diff icult to diagnose and have a large number of causal agents . 
They create a massive undramatic morbidity and economic loss unless very ade­
quate record keeping , including at least rates of gain and daily costs , is kept .  
They require for their elimination great expertise in the exercise o f  husbandry 
and housing skills rather than routine usage o f  vaccines or drugs . 
The management of these problems will require a great cooperation of agri­
culturis ts , architects , engineers and veterinarians . Without the cooperation 
we will witness more failures than successes in the coming years . None of us 
can be expected to be a total expert in all of these management areas . It has 
become most difficult to maintain expertise within one ' s  own field due to the 
rapid expansion of knowledge . The availability of expertise to support one ' s  
opinions and provide solutions to problems within their areas will be essential . 
I ' ve been told only Americans travel individually as consultants . It  is said 
Asians travel in threes , a scientis t ,  an engineer and a finance officer . 
Discussion 
Where does the Animal Disease Research and Diagnostic Laboratory fit into 
this management picture? 
The diagnos tic activity : The laboratory provides trained personnel to 
assist in disease diagnosis so adequate corrective measures can be taken to 
( 1) prevent further acute losses , (2) es tablish sound prevention and eradica­
tion programs and { 3) help veterinarians through laboratory confirmed diagnosis 
to become more proficient diagnos ticians . 
The researcp activity : The purpose of this activity is to develop new 
techniques and methods which will illustrate disease processes more quickly 
and accurately . There are numerous diseases of livestock and poultry for which 
there are as yet no adequate scientific and technological bases for diagnosis or 
control .  Diseases cause an economic loss to the nation estimated greater than 
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$2 . 5  billion per year . Some of these diseases are infectious , while others are 
due to metabolic , toxic , nutritional , genetic or organ dysfunction . Effective 
control depends on the discovery of basic mechanisms and techniques for eradi­
cating the disease or for interfering effectively and economically with the 
process leading t o  the disease . Only individuals who are aware of the latest 
developments in biomedical s cience are likely to be effective in this effort . 
Infectious diseases have a great variability in their degree of severity 
and transmissibility . A disease which may be subclinical may become explosive 
overnight with environmental changes or introduction of highly susceptible 
animals . The disease organisms may be continually present or periodically 
reintroduced from outside of the base premises . 
Several factors affect the occurrence of the disease process . They 
include the following : 
The resistance of an animal to disease agents may be related to natural 
immunity , acquired immunity from previous natural infections resulting in 
recovery or vaccinations . 
The severity of the infection is also related to the number of organisms 
which the animal is exposed to and the route of exposure . The first animals 
infected b ecome an incubation source for large numbers of organisms . The 
rapid transmission from one animal to the next tends to increase the virulence 
of the organism. A good example is TGE infection of swine , winter and summer . 
This process results in a s low progressive disease syndrome developing into a 
full�blown epidemic with resulting high mortality . 
Management systems also have an effect on disease occurrence . Intensive 
housing of animals has changed the nature of some disease agents .  IBR ,  for 
example , in the early 50 ' s  was a very mild respiratory disease and basically 
an infection of the mucous membrane of the genital tract . The virus apparently 
has adapted to other systems producing digestive and encephalitis syndromes as 
well as severe respiratory lesions . Abortions may occur in susceptible animals . 
IBR is present in New Zealand but is not reported as a cause of abortion 
nor a severe respiratory problem. This is mos t  likely due to the housing , 
feeding systems and mild weather in New Zealand . 
Feeding systems such as self feeders for cattle and sheep with no available 
roughage have contributed to numerous cases of acidosis , enterotoxemia and 
severe laminites problems . 
Present housing and confinement systems increase disease risks by having 
too crowded a confinement of the animals .  This occurs through placing too many 
animals in one air space , reducing both cubic and square footage o f  available 
space. The failure to remove manure from close proximity of the animals and 
transferring manure through pens aid the transfer of disease organisms . Systems 
that fail to separate age groups , have poor or sometimes no drainage , have 
inconvenient feeding and watering arrangements , and neglect the comfort of the 
animals contribute to increased disease incidence . 
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Vaccines and medications will help control problems when they exist ,  but 
a healthy animal which does not require a vaccine is virtually certain to be 
more profitable than a vaccinated and challenged one . 
What disease conditions do we see at the Animal Disease Research and 
Diagnostic Laboratory that restrict profitability in livestock productions? 
I .  Feedlot 
A. Respiratory 
l .  IB R 
2 .  PI- 3 
3 .  Pas teurellosis 
4 .  Haemophilus 
B .  Enteric 
l .  BVD 
2 .  Salmonellosis 
3 .  Coccidiosis 
4 .  Clostridial 
C .  Encephalitis 
1 .  Thrombo-embolic meningo-encephalitis 
2 .  Polio-encephalitis 
3 .  Listeria 
D .  Miscellaneous 
1 .  Infectious pododermatitis 
2 .  Metabolic acidosis 
3 .  Blackleg - malignant edema 
4 .  Leptospirosis 
5 .  Anaplasmosis 
Conclusions 
A general s tatement can be made that disease control will increase produc­
tivity . The most discouraging work a veterinarian does is to make suggestions 
which will prevent reoccurrence of disease and then have these suggestions 
disregarded . Another area is the constant search for "wonder" drugs and vac­
cines without first correction of management errors to reduce disease incidence . 
The usage of vaccines and antibacterial drugs are important for control and 
treatment but mus t  not be looked at as cure-alls . 
The livestock production indus try must learn to depend on preventative 
veterinary medicine and not individual treatment and salvage operations . A 
correct diagnosis of a condition in a herd with resulting corrective and pre­
ventative measures is the mos t  economically sound procedure . 
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Introduction 
In an environment where inflation has become a way of life , rising prices 
are a natural accomplice . High prices are fine--for the seller . But those o f  
us who wear the hat of  the consumer (and that ' s  all o f  us) greet escalating cos ts 
with a less than j oyful attitude . The question is , Can consumers , longshoremen , 
producers , shippers , and the Russians find happiness together? In some respects 
the interes ts of the producer and the consumer may not be significantly dif ferent 
and could form the b as is of an alliance in which marketing innovations could take 
place . 
As prices advance , both producers and consumers claim that middlemen ' s  
profits are excessive . This content ion has been under close scrutiny , especially 
since the spectacular rises of 1 9 7 3 .  Efforts to closely monitor changes at 
various marketing levels have been made by the USDA and other agencie s .  
Whether o r  not middlemen ' s  profits are "excessive" is a s ociological problem 
that may not be completely answered by economics .  What is excessive to  one 
person may not b e  excessive to another , and it might be argued that a 20% return 
on inves tment is necess ary to a growing concern . Economists can play a vital 
role in informing the pub lic of trends , helping people understand relevant con­
cepts , and generally serving as a facilitat or of  information . Thus as pervas ive 
purveyors , we can increase awareness of pertinent facts and hopefully contrib ute 
to more knowledgeab le decis ions . 
Definitions 
Many terms are used in referring to marketing margins , costs , and price 
spread s .  
1 )  Price spread is defined as the difference in the price of an 
equivalent quantity of a conunodity at respective levels of the 
marketing sys tem .  The meat o f  this definition i s  "equivalent 
quantity . "  A $0 . 45 per pound price at the live level is not 
directly comparab le to a $ 1 . 50 per pound retail price because 
about 2 . 28 pounds at the live level are required to yield one 
marketab le pound at the re tail leve l .  
Prepared for Nineteenth Annual Cattle Feeders Day , October 3 1 , 1975 . 
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2) Marketing Margin - The difference between what a firm pays 
for a product ( including service charges paid to other firms 
and/or individuals outside the firm) stated in per unit terms . 
The revenue received from the sale of  the product or products 
is s tated in the same per unit terms as in the initial cos t .  
I t  may include the cost of many products and services added to 
the product by the firm. 
3) Marketing bill is the total cos t of marketing an entire 
quantity of a commodity . Consumer expenditures less farm 
value for beef would indicate the marketing bill for beef . 
4) Market basket refers to the marketing bill for a group of 
products purchased by the average family . Meat currently 
comprises about a third of Mr . , Mrs . , and Ms .  America ' s  
market basket . 
Marketing Margins and Price Spreads 
Various methods can be used to calculate price spreads . Generally , all 
approaches allow for a 1 , 000 pound live s teer , 620 pound carcass , 440 pounds of 
beef sold at retail , by-product values , and loss due to shrinkage and other 
factors . By using these yields , it is possib le to compute price spreads on a 
per head basis . 
These computations are estimates for industry averages and , therefore , 
cannot be interpreted as indicative of a specific transaction . Also , assump­
tions regarding dressing percentage , cutout composition , and other items mus t 
be made to facilitate the es timation process . Although these assumptions are 
reasonable and useful , specific conditions in the short run may hamper the 
accuracy of computed spreads . 
Total gross marketing spreads for beef include the farm-wholesale and 
wholesale-retail marketing spreads . The fact that this is a "gross " margin 
should be emphasized because the cos t of beef is the only cost taken into con­
sideration. Other cos ts must be included if a profit margin is to be computed . 
Over the long term, marketing margins have tended to widen . One reason is 
the effect of inflation on cos ts which have been passed on to consumers .  Another 
reason is the demand for additional services . As incomes and affluence have 
increased , the housewife has demanded foods which require less preparation in 
the home , are attractively packaged , etc . 
In some respects the cattle industry has benefited from increasing 
marketing margins . A popular chant today refers to the necessity for properly 
merchandising beef . This may include various factors such as advertising , 
packaging , convenience , etc . which increase marketing costs . But at the same 
time they help move beef at the retail level . Therefore , by spending more 
money on aspects that increase marketing costs , movement at retail level may be 
enhanced and it could be possible to sell the same quantity as before at a 
higher price , i . e . , an increase in demand . 
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Marketing spreads have been more stab le than farm values in the long run. 
This is because farm values are closely related to farm prices which are a 
function of supply and demand and can vary widely . On the other hand , cos ts of 
getting beef from the feedlot to the consumer do not generally fluctuate as much 
as farm prices . This has an impact on the relationship between the variation in 
marketing margins and farm prices . 
In the short term, because marketing costs (margins) vary less than live 
prices , an increase in live prices will be accompanied by an increase in the 
farmer ' s  share and vice versa . Said another way , as farm values increase , 
marketing margins from farm to the consumer are squeezed . This is exactly what 
took place when cattle prices advanced from February to June this year . 
Note that in Table 1 the marketing spreads for beef are expressed on a per 
head basis and computed with Colorado live and wholesale prices . Prices at 
Colorado locations are used in an attempt to localize marketing spread data.  
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Table 1 .  Live-Wholesale-Re t ail Gross Marketing Spreads for Bee f  
1 2 3 4 5 6 7 8 
Value Value Live t o  Re tail Value of 
L ive 1 000 lb . By-product Wholesale of wholesale priced retail 
prices a s teer value pricesb carcass c spread per lb . cutse 
per cwt . per hd . per hd . per cwt .  per hd . per hd . ( cents) Eer hd . 
Annual 
1 9 6 7  $25 . 00 $250 . 0 3  $ 1 8 . 50 $40 . 32 $249 . 9 8  $ 1 8 . 46 82 . 6  $ 3 7 9 . 20 
1968 2 7 . 03 2 70 . 2 7 1 8 . 50 4 2 . 90 2 65 . 9 9  1 4 . 23 86 . 6  39 7 . 27 
1 9 69 2 9 . 88 2 9 8 . 85 2 2 . 4 1  4 6 . 7 7  2 90 . 83 1 4 . 39 96 . 2  4 4 1 . 37 
1 9 7 0  2 9 . 49 2 9 4 . 90 2 2 . 79 4 6 . 36 2 8 7 . 4 1  1 5 . 30 9 8 . 6  4 52 . 38 
1 9 7 1  32 . 60 3 2 5 . 9 8 2 2 . 05 5 1 .  3 1  3 18 . 1 4 1 4 . 2 1  1 04 . 3  4 7 8 . 5 3 
1 9 7 2
f 35 . 79 357 . 85 3 4 . 9 6 5 4 . 38 337 . 1 5 1 4 . 26 1 1 3 . 8  5 22 . 1 1 1 9 7 3  44 . 03 440 . 30 4 5 . 1 5  6 6 . 60 4 1 2 . 9 2  1 7 . 87 1 34 . 7  6 1 8 . 00 
1 9 74 
January 49 . 46 4 9 4 . 60 45 . 9 3  74 . 1 8 459 . 9 2  1 1 . 25 143 . 0  6 5 6 . 0 8  
Feb ruary 4 7 . 4 2 4 74 . 20 4 4 . 9 1 7 3 . 84 4 5 7 . 8 1 2 8 . 52 150 . 0  688 . 20 
March 4 1 . 83 4 1 8 .  30 4 2 . 0 7  6 6 . 56 4 1 2 . 6 7 36 . 44 1 4 2 . 2  6 52 . 4 1 
April 4 1 . 6 1  4 1 6 . 10 39 . 76 6 4 . 0 9  39 7 . 36 2 1 . 0 2  1 36 . 4 625 . 80 
May 4 1 .  29 4 1 2 . 90 36 . 5 7 6 4 . 72 4 0 1 . 26 24 . 9 3  1 3 5 . 0  6 1 9 . 38 
June 38 . 16 38 1 . 60 33 . 36 6 1 . 9 4  384 . 0 3  35 . 7 9  1 3 2 . 2  606 . 5 3 
\J1 July 45 . 30 4 5 3 . 00 36 . 7 6 7 0 . 8 7 439 . 39 2 3 . 1 5  1 3 7  . 9  63 2 . 69 0 
August 4 8 . 88 488 . 80 38 . 69 7 3 . 6 7 4 5 6 . 75 6 . 6 4  1 4 3 . 4  6 5 7 . 92 
Sep tember 4 1 . 56 4 1 5 . 60 35 . 0 2  6 5 . 9 6  408 . 9 5  2 8 . 37 1 4 1 . 6  649 . 66 
October 40 . 1 1 4 0 1 . 10 33 . 23 6 4 . 1 9 39 7 . 9 8 30 . 1 1 1 3 6 . 8  6 2 7 . 6 4 
November 3 8 . 19 3 8 1 . 90 30 . 39 6 1 .  32 380 . 1 8 2 8 . 67 1 34 . 4  6 1 6 . 6 3  
December 3 7 . 6 6 37 6 . 60 2 6 . 79 59 . 59 369 . 46 1 9 . 65 1 3 2 . 2  60 6 . 5 3 
Average 42 . 62 426 . 20 36 . 96 6 6 . 74 4 1 3 . 8 1 2 4 . 55 1 38 . 8  6 3 6 . 62 
1 9 7 5  
January 36 . 6 5 3 6 6 . 50 2 5 . 50 6 1 . 70 382 . 54 4 1 . 54 1 32 . 8  609 . 29 
February 34 . 5 2  345 . 20 2 4 . 55 58 . 34 36 1 .  7 1  4 1 . 0 6  1 29 . 0  59 1 .  85 
March 36 . 2 1  362 . 1 0 2 7 . 29 59 . 0 6  366 . 1 7 3 1 .  36 1 2 7 . 0  582 . 68 
April 4 3 . 9 5 4 39 . 50 32 . 50 69 . 1 1 4 2 8 . 48 2 1 . 48 1 3 3 . 9  6 1 4 . 33 
May 5 1 . 35 5 1 3 . 50 3 3 . 49 80 . 2 6  4 9 7 . 6 1  1 7 . 60 1 4 7 . 8  6 78 . 1 1  
June 53 . 86 5 38 . 60 35 . 1 7 85 . 7 7  5 3 1 .  7 7  2 8 . 34 1 5 7 . 8  7 2 3 . 9 9  
July 50 . 9 8 509 . 80 36 . 74 8 3 . 0 7  5 1 5 . 0 3  4 1 . 9 7  1 6 1 . 0  7 38 . 6 7 
Augus t g 46 . 48 464 . 80 38 . 30 7 7  . 60 4 8 1 . 1 2 5 4 . 62 1 5 5 . 2  7 1 2 . 0 6  
-
a 
b Choice s te ers in Colorado . 
Choice 600 to 700 lb . s teer carcasses in Colorado . �Column 5 t imes 6 . 20 . 
U .  S .  average compos i te price for Choice bee f . e 
fColumn 7 times 458 pounds . 1 1  month average . 
g
Estimate d .  
9 
Wholesale 
to retail 
spread 
per hd . 
$ 1 29 . 2 2 
1 3 1 . 2 8  
1 50 . 54 
1 64 . 9 7  
1 60 . 39 
1 84 . 9 6  
2 0 5 . 0 8  
1 9 6 . 1 6 
2 30 . 39 
2 39 . 74 
2 2 8 . 44 
2 1 8 . 1 2  
2 2 2 . 50 
1 9 3 . 30 
20 1 . 1 7 
240 . 7 1  
229 . 66 
236 . 45 
2 3 7  . 0 7  
222 . 8 1  
2 26 . 7 5 
2 30 . 1 4 
2 1 6 . 5 1  
1 8 5 . 85 
1 80 . 50 
1 9 2 . 22 
22 3 . 64 
2 3 0 . 9 4  
1 0  
Percent marketing 
margins of total 
re tail value 
37 . 1  
35 . 7 
35 . 6  
3 7 . 9  
36 . 4  
35 . 8  
33 . 6  
2 9 . 5  
35 . 3  
39 . 8  
3 7 . 5  
3 7 . 1  
40 . 4  
32 . 3  .i:-. 
29 . 8  
39 . 3 
39 . 3  
4 1 . 0  
40 . 5  
3 6 . 7 
4 2 . 3  
4 4 . 0  
40 . 6  
32 . 1  
2 7 . 8  
29 . 1  
34 . 3  
3 8 . 1 
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Regional differences in price spreads at various levels reflect the locational 
differences in live , wholesale , and retail prices . This results from no adjust­
ment for regional differences in cutout yields . On a head basis , the assumption 
is a 1 , 000 pound Choice s teer will yield 620 pounds o f  carcass and 400 pounds 
at retail in Denver , Los Angeles , or any other location . Therefore , the only 
variation in price spreads results from price differentials among specific 
locations . 
Values from February to June advanced faster at the feedlot level than at 
packer and retail levels as increases were about $ 1 90 at the feedlot level , 
$1 70 at the packer level , and $130 at the retail level . 
This resulted in the farm share of the retail value increasing from 56% to 
72% , while the middlemen ' s  share ( farm-retail margin) declined from 44  to 28% . 
However , as cattle prices peaked in June , wholesalers and retailers continued to 
pass previous price rises on to the consumers in an attempt to recoup losses 
incurred by their declining market share in the February to June period . 
Fluctuating margins affect or are affected by other factors . For instance ,  
prices rose in the spring as packers found it difficult t o  obtain higher quality 
cattle and were forced to turn to more abundant numbers of nonf ed cattle to fill 
slaughter requirements .  Also , feedlots were very current and packer buyers had 
to bid aggressively t o  purchase available supplies of Choice slaughter steers . 
Thus , traditional bargaining power shifted from the packer to the feedlot , a 
change that is common in periods of tight supplies . At the same time , farm­
retail margins narrowed . Conversely , if abundant supplies are available , 
generally live cattle prices would be lower and marketing margins wider . 
The close inverse correlation that has existed between live prices and the 
farm-retail marketing spreads is indicated in Chart 2 .  On a monthly basis , in 
the last two years each change in the direction of live prices has been accom­
panied by a change in the middlemen ' s  share of the total retail value . 
Now let ' s  consider some items that relate to the margins story : 
WHAT TYPE OF BEEF HAS BEEN MOVING THROUGH CHANNELS ?  
Subs tantial numbers of nonfed cattle are currently being slaughtered . 
However , estimated commercial slaughter and production by class show relatively 
more nonfed beef is availab le than indicated only by slaughter . 
In the second quarter of 1 9 74 , nonfed beef production accounted for about 
22% of total beef production ; this year that portion almost doub led . 
Estimates of ground and processed beef show that in the April-June period 
of 1 975 about 1 7% more of this type of beef was available than at the same 
time last  year . In other words , ground beef made up about 8% more of total 
beef production in the second quarter of 1975 than in 1974 . A record cow 
slaughter has also contributed to these changes . 
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Historically , wide price differences between Good and Choice cattle , beef 
and different quality retail cuts have resulted from expanded nonfed and 
lessening fed cattle numbers . These price diff erentials are shown in Table 2 .  
1973 
1st quarter 
2nd quarter 
3rd quarter 
4th quarter 
1974 
1st quarter 
2nd quarter 
3rd quarter 
4th quarter 
1975 
January 
February 
March 
April 
May 
June 
July 
August 
Table 2 .  Price Differentials by Grade at Live , 
Wholesale and Retail Levels 
Slaughter s teers 
900-1 100 lb . 
premium of 
Choice over Good 
$ per cwt . 
3 . 04 
2 . 57 
2 . 70 
1 . 82 
2 . 68 
3 . 28 
4 . 39 
2 . 4 1  
3 . 25 
3 . 29 
3 . 15 
3 . 88 
5 . 48 
5 . 97 
6 . 87 
7 . 26 
Omaha 
Carcass beef 
600-700 lb . 
premium of 
Choice over Good 
$ per cwt . 
3 . 39 
2 . 81 
3 . 79 
2 . 99 
3 . 62 
4 . 55 
5 . 36 
4 . 40 
3 . 84 
4 . 52 
3 . 34 
3 . 63 
3 . 88 
5 . 75 
7 .  77 
8 . 99 
Retail prices 
United States 
premium sirloin steak 
over hamburger 
Cents per pound 
82 . 1  
8 1 . 4  
81 . 6  
7 1 . 6  
74 . 1  
77 . 9  
9 1 . 0 
88 . 1  
89 . 6  
89 . 9  
87 . 4  
92 . 8  
104 . 7  
12 1 . 3  
121 . 3 
132 . 9  
Most marketing spreads are computed on the basis of Choice cattle and beef 
prices and a composite of retail cuts from a Choice carcass . Little. or no data 
are availab le concerning cutout and what quantity of a specific cut is being 
sold . These factors may vary from operation to operation and can affect mar­
keting margins . 
WHAT ABOUT RETAIL PRICES? 
Retail beef prices are collected by the Bureau of Labor Statistics and by 
the Economic Research Service (ERS) . The retail price composite is a weighted 
average price of specific cuts of a Choice steer carcass . ERS makes adjustments 
for price specialing which obviously affects the price and quantity of beef sold.  
Possibly other aspects could be taken into consideration when estimating 
retail prices and spreads . Farm and retail prices in a given week are used to 
calculate the spread . Time lags depicting the physical movement of beef might 
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enhance accuracy . Dressing percentages affect marketing margins and have varied 
more in recent months than in the pas t .  Those estimating prices o f  various cuts 
should consider cutout composition .  Increasing centralized fabrication in beef 
which could shift some cos t components from retail to other levels and alter 
margins appears a predictable indus try trend . The effects o f  most o f  these 
factors on prices and spreads are under study at this time . 
WHAT ARE THE MIDDLEMEN ' S  PROFIT LEVELS ? 
As I mentioned b efore , economis ts may not actually be in the pos ition to 
determine exorbitant profit levels ; however ,  certain comparisons may be made . 
As shown in Table 3 ,  over time packer and retail profits have been less than 
prof its of all food manufacturing firms which in turn were lower than returns 
for all manufacturing firms . 
Table 3 .  Average Profits After Truces , 1964-74 
Meat All food All 
packers Retailers manufacturing manufacturing 
Percent return 8 . 99 10 . 0  1 1 . 3  1 1 . 9  
on equity 
Percent return 1 . 14 1 . 02 2 . 65 4 . 9  
on sales 
Note that retailers have the lowest profits when computed on the basis o f  
return sales . Most retailers quote their profit margins as "only 1 cent out of 
$1  for all goods sold" ; this is correct . But consider the turnover at the retail 
level , it is enormous compared to many industries . Therefore , obviously anything 
as a percent of sales at the retail level may appear nominal. 
The returns from total retail and meat sales may differ significantly . 
Usually the meat department accounts for about 25% of total sales and 35% o f  
food sales . Studies indicate the consumer ' s  image of the store may depend on 
the meat department . Therefore , more efforts may be made to make sure the meat 
department meets consumers ' expectations ; otherwise the shopper may be los t to 
competitors . Likewise , profits from meat sales may not be as great as profits 
on other items . 
Comparing the four categories , the difference in profit levels is minimal . 
Adding another category , return to cow-calf operations which averaged 3 to 4% 
in 1964-74,  we find significant profit differences . Perhaps middlemen ' s  profits 
are not too high but cow-calf operators ' returns are too low .  Type of economic 
s tructure and subsequent degree of competitiveness found at the respective levels 
somewhat explains this difference . In essence , all categories except the cow­
calf operator are able to pass mos t if not all of their cost increases on to 
consumers . 
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WHAT ARE THE MAJOR COSTS ENTAILED IN MARKETING FARM-FOOD PRODUCTS? 
Recall that the marketing bill is an approximate cost of getting food from 
the farm to the consumer in a form demanded by the consumer . Therefore , the 
marketing bill is simply the difference in consumer expenditures and farm value . 
Chart 3 indicates all of these items have been rising . 
FARM-FOOD MARKETING BILL AND 
CONSUMER FOOD EXPENDITURES 
$ BIL.--.---,---.,-----r---r-----, 
60 
O · · 
1958 '61 . '64 '67 '70 '73 6 '76 
FDR DOMESTIC FARM FOODS 'URCHASED IJY U.S. CIVILIAN CONSUME/IS FOR CONSUM'TIOl'l IOTHAT HOME 
ANDA WAY FROM HOME. A PRELIMINARY. 
NEll.1111 111 ·711., 
CHART 3 
Last year consumer expenditures totaled $ 147 . 5  billion , up 12% from 1973 . 
Farm value was up 1 1% and the marketing bill was $92  billion , up 12%.  Meat 
products comprise the largest category of the marketing bill as they account for 
about one-fourth of the total (Table 4 ) . 
Table 4 .  Marketing Bill for Domestic Farm 
Foods , 1974 
Marketing Percent 
Item bill of total 
(Mil . $)  
Meat products 23 . 3  25 . 2  
Fruits , vegetables 23 . 1  25 . 1  
Bakery products 1 1 . 9  13 . 0  
Dairy products 1 1 . 9  12 . 9  
Poultry , eggs 4 . 3 4 . 7  
Grain mill products 3 . 9  4 . 3  
Other 13 . 6  14 . 8  
Total a 92 . 0  100 . 0  
a Totals may not add due to rounding .  
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The major cos t  component of the marketing bill is labor . In the last ten 
years , labor and packaging costs have doubled . Packaging costs (now 12% of the 
food marketing b ill) have increased as consumers demanded attractive wrappers 
and as merchandising men found that an item sold better if it was dressed in a 
loud , eye-catching package ins tead of a plain brown paper bag . Who pays for 
this ? Initially , the company must purchase the equipment to tie plastic bags 
and efficiently wrap the products , but eventually all the costs are passed on 
to the consumer . 
What about rising labor cos ts ? Not only have labor costs doubled since 
1965 , they now account for 5 1% of total marketing cos ts instead of the 43% 
prevalent in 196 5 .  
COMPONENTS OF e:LL FOR MARKETING FARM FOODS, 1 9746 
TRANSPORTATION t 
BUSINESS TAXES Jo/n 4% ADVERTISING 3% 
DEPRECIATION 3% 
PACKAGIN& 
RENT@3%L====��Je:.:::.....-----i 
LABOR COSTS 
51% 
*RESIDUAL INCLUDES SUCH COSTS AS UTILfrlES. FUEL. PROMOTION. LOCAL FOR-HIRE TRANSl'ORTAf/ON. fNSURANCE. 
OsEFORE TAXES. f1HTERCITY RAIL ANO TRVCK. 6 PRELIMtNARY OATA 
USDA NEG. ERS M5:l - 75 fll 
CHART 4 
Today the cost of food to consumers includes much more than the cost and 
returns to farmers , especially in foods that require more processing . Sources 
of food cos t escalation in many cases are related to what happens to the product 
after it leaves the farm. A 1 ,000 pound steer in a South Dakota feedlot is of 
little utility to a New York urbanit e .  But if that steer is dressed , transported 
to the consuming area , and partially stored ( few people consume 400 pounds of 
beef in a short time period) , then the utility to the consumer has increased . 
However , there are costs associated with these changes in utility and their 
escalation has accounted for much of the total increase in food costs . 
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WHAT HAS BEEN THE EFFECT OF WIDENING MARKETING MARGINS? 
It is difficult , if not impossib le ,  to assess 
marketing margins on various facets of the system. 
noted and an attempt made to explain those changes 
mation and theoretical considerations . 
the impact of changes in 
However , changes can be 
based on available inf or-
Producer-consumer alliances have been mentioned . Actually , it may not be 
necessary for farm-retail marketing margins to be exorbitantly wide for such 
innovations to occur ; if people only perceive margins are too wide , changes may 
take place . 
Recently groups of feedlot operators have ventured into retailing . They 
opened outlets to sell directly from the feedlot after the beef has been broken 
down on the retail premises . Under this change , the feedlot is capturing some 
of the returns previously accruing to middlemen as the feedlot owners accept 
more risk and responsibility . Potential savings can be passed on to consumers ;  
however , continued savings to consumers may or may not result . 
Another innovation is the cooperative grocery store . Believing grocery 
chains were realizing excessive profits , some consumers have banned together to 
operate their own grocery stores . Again , it is probably too early to properly 
assess the success or failure of such operations . Only time will tell . 
Perhaps somebody thought these changes would improve the sys tem.  If this 
j udgment was correct , then hopefully the system was made more efficient by the 
changes , and the feedlot-owned retailer and the cooperative grocery store will 
benefit and grow . I f  the j udgment was not correct , hopefully it was a mis take 
from which we can achieve b etter understanding . 
Perhaps continued observation and evaluation o f  the results of change will 
contribute to a better understanding of the system. This could be beneficial to 
all concerned ; and we are all concerned . 
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